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From the Editor's pen — 


THE SIDDHANTA DARPANA 


and its author Samanta Chandrasekhara : the last and foremost 
astronomer of india. 


Mahamahopadhyaya Pandit Samanta Chandrasekhara Harichandan Mohapatra, 
locally well known as ‘Pathani Samanta’ was the illustrious author of the ‘S/IDDHANTA 
DARPANA’, an astronomical treatise in elegant Sanskrit verses, developed and improved 
upon the Surya-Siddhanta and tne Siddhanta Siromani of the past. Samanta Chandra- 
sekhar’s contribution to the field of Hindu astronomy is little known and assessed mainly 
due to non-availability of a lucid commentary, explaining the intricacies of astronomical 
calculations involved in understanding the sanskrit verses composed in elegant pedantic 
style. The Siddhanta Darpana that began in fact on the 12th April, 1869 was complete 
in all respect by 12th November, 1892 and the author, on the 3rd June, 1893 in a special 
conference was honoured with the title of Mahamahopadhyaya (vide Appendix-A at P. 289) 
“by the British Govt. for his significant contribution to the fiield of Indian Astronomy. 


Indian Astronomy of Hindus, as much as is a mere curiosity to the scholars of 
the West and they know little about our traditional mathematical astronomy as it does 
not come under the main stream of astronomy that originated in Babylonia and evolved 
through the Greeks and then the Europeans. Neither are they fair enough to assess the 
merit of our system nor are we sincere to project ourselves sufficiently in order to establish 
our wit and wisdom before the so called advanced world. Itis a pity that we in India 
teach our students Copernicus of 16th century (1473-1543 A.D.) to be the propounder of 
the theory of Revolution of the world around the Sun and forget to speak of Aryabhatta 
(born in 476 A.D,) who declared it in the ‘Golapada’ (or the section dealing with spherical 
geometry) of his book the ‘Aryabhattiyam’ (in 499 A.D.) i. e., about 1100 years before the 
publication of *‘De Revolutionibus orbium celestium” by Nicolous Copernicus in May, 1543. 


India is a nation of ancient culture and tradition. It reached the zenith in alt 
spheres at one time when most of the so called advanced nations of today were not 
discovered. Now we lack self-confidence in us to assert our own distinguished position in 
all sphere of activities despite our definite role in the sphere. 


Aryabhatta (born in 476 A.D.) of Asmaka in Kerala resided in Kusumpuram 
(or Pataliputra or Patna of present-day) and wrote in 499 A.D., the Aryabhattiyam. In this 
concise treatise, he injected the concept of the earth’s spin, into Indian astronomy. He also 
worked with epicycles. The Aryabhattiya enjoys the curious distinction of being the first 
astronomical treatise devoting a separate section to pure mathematics. The section called 
‘Ganita’, tackles square roots, cube roots, problems of progression, quadratic equations 


Digitized by srujanika@gmail.com 


( × ) 


and indcterminate equations of the first degree. He introduced the ARDHARATRIKA 
(srg Ufa) system in which the day is reckoned from midnight (instead of from sunrise). 
He was the founder of a school, which had, among others, Varahamihira (C. 505 A.D.) and 
Bhaskara-T (6th century) as followers. 


Varabamihbira (487-587 A.D.) born in Kapitthaka or present-day Kayatha near 
Ujjaini, was more of a commentator than an original researcher, who compiled the Pancha 
Siddhantika (on 20th March, 505 A.D.), a compendium of five astronomical systems then 
prevalent, two of which Romaka and Paulisa, bear testimony to the outside influence, Of 
the five, the most accurate and important, is the SURYASIDDHANTA, whicb though an 
older text of undeciphered obscure origin, was recast in the Aryabhattiya-mould. This 
Siddhanta has been revised many a time and the latest one—still in use-—dates back 
to 1100 A. D. 


Brahmagupta (born in C. 598), an important name in the Siddhanta astronomy, 
was a brilliant mathematician, who wrote two books : the voluminous BRAHMASPHUTA 
SIDDHANTA at the age of 30 (i.e., in 628 A.D.) and the compact KHANDAKHADYAKA, 
when he was 67. Brahmagupta being an obscurantist in bis youth although bitterly criticised 
Aryabhatta in his first book for polluting Indian astronomy with unorthodox views, what 
we called foreign concepts today, for not believing the demonic Rahu-Ketu; for saying 
that the earth is not stationary and for dividing a YUGA into four equal parts. Mellowed 
by age, he fell in line with his second book in which he, recanting, his earlier views, pays 
glowing tributes to Aryabhatta, Brahmagupta was the first mathematician in the world to 
employ second order differences. In his ‘Khandakhadyaka’, he initiated interpolation 
while working out trigonometric tables. His two books have an important role in the world 
history of astronomy. Translated into Arabic as Sindhind (Brahma-Sphuta-Siddhanta) and 
Arkand (Khandakbadyaka) in the 8th century in Baghdad, they introduced astronomy to 
Arab’s, who took over from where Indians left and kept the astronomical torch burning 
till Europe could come out of ‘its dark ages. 


One of the most notable features of the SIDDHANTA astronomy was the use 
of immense time-cycle (HgTgT). A HET starts at an epoch when all planets (real or 
imaginary) are in conjuction. During a Hg, tbey all perform an integral number of 
revolutions. so that at the end of a mabayuga, they are again in conjunction. A Hg1JT 
is consisted of 43,20,000 years and is divided into four yugas, named Satya, Treta, Dwapara 


and Xali. Aryabhatta ussumed the four YUGAS to be of equal duration, whereas others took 
the durations in the traditional ratio 4: 3: 2:1. 


From the 3rd century A.D. to the Sth, ali mathematicians and astronomers worth 
the name in the world were from India. Two later astronomers are Munjala, who was 
aware of elements of differential calculus and the other Sripati improved the intricate 
differential calculus. Amongst the great astronomers of the Siddbanta period mention in 
chronological order may be made of Aryabhatta-I, Varabhamihira, Aryabhatta-II, Sripati, 
Bhaskara-IT (known popularly as Bhaskaracharya) and then Samanta Chandrasekhara. 
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After Brahmagupta the rise of Bhaskar-II in the firmament of Indian astronomy was 
as good as the rise of a second Sun who shone in all brilliance in the realm of astronomy, 
Bhaskaracharya was born in 1114 and became famous for his magnum opus the Siddbanta 
Siromani. This monumental treatise consists of four parts ; (I) Lilavati (arithmatics), 
(2) Bijaganita (algebra), (3) Goladhyaya (studies on the sphere) and (4) Graha-ganita (plane- 
tary calculations). He introduced the concept of ‘Tatkalikagati’ or instantaneous motion and 
conceived of notions of differential calculus 500 years before Newton or Leibnitz. He 
anticipated modern theory on the convention of signs (minus x minus = plus) and Kepler’s 
method of determining the surface and the volume of a sphere. He worked out the 
differential co-efficient by solving the problem, thus : 

67 x2 4+ 1 = °. 


Bbaskar’s noteworthy contribution is the finding of tbe correct volume of a 
sphere by dividing it into pyramids witb their apexes at tbe centre and bases on the surface 
of the spbere and of the correct surface area of a sphere by cutting up the surface into 
concentric rings and into lenticular strips and adding up tbeir areas. Bhbhaskara’s display of 
brilliant exposition and the analytical power diminished the glory and glamour of other 
astronomical treatises that were produced in the golden age of Indian astronomy 
between Aryabbatta—I and Bbaskra—ltl. 


After Bhaskara, it was only Samanta Chandrasekbara wbo could excell all 
otbers by producing the ‘Siddhanta Darpana’, the last and foremost Siddhanta-teatise or tbe 
book on traditional astronomy, that India could ever produce as a mirror of its astronomical 
wisdom. 


Date & Place of Birth: 


Samanta Chandrasekhar, locally known and lovingly called as ‘Pathani Samanta’ 
was born in Khandapada, an Ex-State of Orissa in the district of Puri on the 8th 
Lunar day of the black fort-night of the month Pausa in the Saka era 1757. Hindus are 
very particular to remember tbe name of the constellation (Naksatra) and sign (Rasi) in which 
they were born for it was useful in many sacramental rites and to foster the astrological 
beliefs that a Hindu imbibes. It was a pity that the Rasi-Naksatra of such an orthodox 
Hindu-astronomer Samanta Cbandrasekhara was unknown, in as much as his horoscope 
was said to be lost in a bonfire. This editor got the clue of ascertaining it from following 
lamentation in Oriya by Cbandrasekhara’s son Gadadhara— 


fr ତ୍ସ ୪୩୮୮୫ ୩ ୩୩ କଙ ମୀ ଞ ସମ । 
ସଙ୍ଗ ୩6୮ qdT୯ ufrafs aT୯ gue ITT ATF 


i. €., “O’ Father ! on the day of your flna!l departure you called me nigh and 
told—“‘Look, the Moon has approached to the constellation that is awaiting to inflict death 
to which there is no escape.’”’ 


1. Pt. Chandrasekbhara Mishra—Samanta Chndrasekhara (Jivani) 
Parisista P. 265., verse No. 76, (1955 Edn.). 
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Here the Moon spoken of is SEH ur (i. e., the Moon is in the 8th place from 
one’s own birth sign) and the star mentioned of is fauqqaTZ (i. e., the 7th, 16th or 25th star 
from one’s own star, thus known as death-inflicting star). Hence, the day on which Samanta 
died, the Moon was in the 8th place from his birth sign where the Moon was posited and 
the constellation on that day was verily the death inflicting or fagqwrq i. e., the 7th, or the 
16th or the 25th one from the birth-star with whom the Moon was posited at the time of 
birth. 


Horoscope of Chandrasekhara— 


Samanta Cbandrasekbara’s date of final departure from this mortal world was the 
11th June, 1904, This was a Saturday and the Tithi was 13th after due elapse of 12th Tithi 
on the same day of the black fort-night of the lunar month Jyestha. The Moon was found 
to be with the Aswini constellation in tbe sign of Aries on the 11th June, 1904 and thus 
to be the 8th Moon & the 7th constellation when counted from the sign and constellation 
where the Moon was at birth respectively, it is definite that Samanta Chandrasekhara was 
therefore, born in Kanya-Rasi or Virgo-sign and in Hasta-constellation i. e., on the 1iIth 
January, 1836 A.D. = 4936 Kali-yugabda=1757 S.E. It is also confirmed to be true as 
Samanta Chandrasekbara states, in the Siddbanta Darpana, his year of birth to be 4936th 
Kali-yugabda.? A news paper called ‘Odia O’ Nava-Samvada’ also reports his death to be at 


Ascd. 
Saturn in X Libra 13/6 Venus 19° 34° 


Ascendant in Capricorn 


Venus in 1 do 


Rabu in V Taurus 
| 18° 42' 
Jupiter (Retrograde) in VI Gemini Jupiter (R) 


Moon in IX Virgo 


Ketu in XI Scorpio 


28° 49° 
Mercury 


Mercury in XII Sagittarius 


5° 40' 
! S 
Sun in do 13° 06 3° 19 
19° 27“ Saturn Mars 
Mars in do Moon 


Balance of Moon’s Dasa at birth 
2 years 10 months 28 days 


1. Siddhanta Darpana XXIV, 149. 
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the age of 68 years and 4 months on its issue dated the 15th June, 1904.3 All these factors 
corroborate the above birth-date arrived at i. e., the 11th June, 1836, Monday, the Eighth 
Tithi of the Dark Fortnight of the month Pausa?, I restored the lost horoscope of Samanta 
Chandrasekhara for the first time from the planetary positions calculated by me for lith 
January, 1836 with the help of Lahiri’s Advanced Ephemeris. 


Chandrasekhara was born in the ascendent of Capricorn, a movable but 
earthly sign. Hence its movements in comparison to other movable sign is a little bit 
slow but it is steady and to go ahead in one particular direction. He minds the business 
whatever he chooses till the lust moment. Despite all the qualities of tolerance, be does vot 
get peace in life. He may pardon but cannot forget. He suffers from colic. All this was 
in the life of the native. 


Venus in the ascendent of Capricorn made the native highly religious and a great 
scholar. Hence it is said :— 


ଷସୁମଙଙମ ଧୂଷ୍ମଙ୍ସ ୪ ଷର ଏଫ ଗସ: । 
faqefieqT gu ta qgadlplga asa eafted: | 


His use of poetic talent speak well of his scbolarship endowed with creative 
genius. His ability in tbe preparation of mrtaura ( the measuring instruments ), MIGura 
( the spherical instruments ) and ପ୍ଅଧ୍g ( the sun dial to measure the time ) proved him to 
be a good architect with engineering skill. In addition he had interest in the preparation of 
fire-works with knowledge how to launch‘the same to the extent of a particular height. 
Hence he was a faqefsre4 qo. His knack for amorous activity is indicated from tbe 
position of Venus in the ascendant. It so happened that prior to his death, Samanta- 
Chandrasekhara liked to listen the Lavanyabati (of Kavisamrat Upendra Bhanja), mellodio- 
usly an amorous Kavya of high order. But since he is gr <td i. e., religious, he repented for 
his such weakness expressed in the presence of his own sons and daughters-in-law and 
repeated tbe Gayatri-mantra for expiation in as mucb as Samanta had depth of khowledge 
in the Smruti Shastras. 

Saturn, the lord of the Lagna being highly posited in the 10th and aspected 
fully by Jupiter proved him to be an exponent of an intuitive Astro-science. 


1. Pt. Chandrasekhara Mishra-Samanta Chandrasekhbara (Jivani), P. 236, (1955 Edn.) 

2. Samanta Chandrasekhara mentions in his book the “ Siddhanta Darpana ", 
XXIV, 149 that he was born in Kaliyugabda year 4936, since the month in which he 
was born was January, we are to deduct 3100 and 3179 to get at the Christian Era and the 
Sakabda respectively, i. e., 1836 A.D. and 1757 S. E. Prof. Jogesh Chandra Ray roted 
the Saka-Era correctly but commited an error in adding 78 instead of 79 to get at 
the Saka-Era and thus mentioned it to be 1835 A. D. wrongly. This mistake was accepted 
witbout verification by the biograpber Pandit Chandrasekhara Mishra and also by his grand 
son Shri Raghunath Simha Samanta. 
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Mars, the karaka-planet for brothers being in 12th (Vyaya) and Jupiter, the 
lord of the 3rd being in the 6th, the enemy’s house—he had no brothers. His relations were 
not good to him. He had ailments of somekind or other always. This is indicated well 
from the following verse by Vriddha Yavana— 


୩୦ ଷ୍କ ସଂୟକସଷ ମଚ  । 
qe wafa ya Farfafe agrfsa: 
4th lord Mars being in the 12th and the 4th house being aspected by Saturn, he 
had no peace with regard to his friendly and domestic lives— 


ଖୁଷବ ଆ ପୁଞମମୀ ଏସ: ।' 


Rahu, the malcfic in the Sth caused untimely death of his two sons, because it 
is said that ““ ର: ପୁତ EAT ଥା ଅଖା . But Rahu’s position in the Taurus became a 
saving factor and it saved three of his sons. Venus, the lord of the 5th being in the 
Lagna, his children were devoted and attached to him and he himself was well versed in 
music and scriptural knowledge. Hence Vriddha Yavana says— 


ଞମ୍ଙ qanq: IfagnealFagRfedn | 

maf Tafa gHufr Gx ax $ ॥ 
Jupiter is retrograde in the 6th and 6th lord Mercury is found to be in the 12th. 
Had Jupiter been not retrograded there, be would have not suffered to a great extent. 
His constant ailment is due to retrogradation of Jupiter and direct aspect of 6th lord and' 


Mars. Mercury, the 6th lord being posited in the 12th caused faqfିqUsmT and this 
helped the native to overcome the tortures of his foes. 


Direct aspect of Mars and Saturn to the 7th is never good for a happy conjugal 
life. Chandrasekhara had the pity and irony of fate to have the rejection of his mother-in-law 
at the ‘marriage-alter because of his ugly appearance. Chandrasekhara by the favour 
of Venus bad a melodious voice and therefore, recited verses from the Naisadha mahbakavya 
thus displaying his worth and scholarship despite his ugliness. His father-in-law judged 
the merit of the then helpless groom and convinced the mother of the bride and saved 
Cbandrasekhara from reaping the fate of Sishupala seeking for the hands of Rukmini. 


The lord of the 8th is also in the 12th. Hence his constant ailment, It is, therefore, 
said—‘tenT aA GS fag TTY DTA’. As it caused faqld ITH, it saved him 
from the hands of death many a time. 


Moon being in the 9th, the place of religion his heart & mind were ever in 
religious thoughts and his wife was also religious. But Mercury, the Jord of the 9th being 
in 12th along with the Sun & Mars; the mathematical knowledge of Mercury was applied 
to the planetary movement of the Sun and Mars and this became a sacred duty for the 
native with which he lived a life of pure dedication for the purpose. 
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Saturn being exalted in the 10th, he was quiet and soft in temper—‘gTZqCu TST’ 
His field of activity conferred on him highbest honour of ‘Mahamahopadhyaya’ in the whole 
world of scholars in India and abroad. But this 10th house being Libra, which falls in the 
lower-abdomen of Kalapurusha and it was associated with Saturn, the malefic, the native 
suffered from severe colic pain. Jupiter. though retrograde, his direct ‘aspect to the House 
of Karma helped the native to a great extent. Venus, the lord of 10th being in Lagna made 
him poet but diseased through out the life. Hence it is said— 


ଝTfuqa ଉ 4faar]Nggd: | 
ସୀ ଫ୩୮ ସୁ qearqdafgfea faa ॥ 


Jupiter’s placement in the 10th from the Moon also made him religious and 
puritan by nature. Hence, Horapradipa says— 


ଶୁଣ fକଥଷ ଷଶ ଧମକୀ ୪ । 
ହBrgq Sf yor met ar geafeafor 


Such placement of Jupiter particularly in the house of Mercury made him an 
outstanding matbematician of bigh order and made him engaged in tbe field of mathematical 
calculations i, e., the astronomy. The house of Venus being 10th from Lagna he was an 
adept in composing slokas of creative order in general and pertaining to mathematics in 
particular as the House of Mercury is in 10th from the Moon. Hence, the Siddbanta Darpana 
in which poetry and mathematics are in tune with each other, stands as a specimen of the 
genius of Samanta Chandrasekhara, the last and foremost orthodox Hindu Siddhanta- 


writer of high order. 


Ketu in the 11th made the native orator, wise but ugly looking and diseased, 
Hence, it is said — 


ଶୃ ପୀର ସପ: 
ଶୀ: ଷୁସଖ୍ୟ ଶୃ ଅଫ । 
ପୃଝ୍ ୩୪୍ୟସ ଷର ଥୀ 
fa ଞ୮୪୩: ଷର କସ ॥ 


Mars, the lord of 11th or income being in 12th or house of expenditure, he was 
always in want. Whatever income he was having, that was spent in toto. 


8th lord—Sun, G6th-9th lord Mercury and 4thb-11th ford Mars being in 12th, the 
amount of expenditure in the sphere of peace, pleasure, longivity, fortune and income was 
always felt in his life. The native did not get the favour of the king (his own nephew) 


and became spendthrift because of Sun’s position in the 12th house—5aICUTANA qT 
ଓ ପରସଏ:' ବଷ ୩୪୮: । 


Digitized by srujanika@gmail.com 


( xvi ) 


Mars when in 12th, the native becomes diseased, crippled and his relations go 
against him. Hence, it is said— 


afaGa€ afar Rathriae fa4Gang | 
ଘ୍ର୍ମଥଫ ସମେ ଆ ଅଧ ଙ୍ଖ ମମ ॥ 
The results of Mercury being in 12th is said to be— 
ସମସ ୩ଏସବମ ଞଙ୍‌ । 
ମୁଷ ¶ଞ ସହ: ଗେ ଅଆ 5୩: 
Chandrasekhara was not under good books of the local ruler Natabar Singh, 


who was nepbew in relation to the native. Natabar Singh did not allow Chandrasekhara to 
go to Cuttack to receive tne honour of confering the title of ‘Mahamahopadhbyaya’ as a 


distinguished scholar. But the good accrued from such position of Mercury is—Tq 5 ca 


fafstaTca qe: ’—-becoming adept in one’s own field of activity and wining over the people 
of one’s own. British Govt. issued warrant against the local ruler for absenting Chandra- 
sekhara from receiving the honorific title. But Chandrasekhara saved his nephew from 
the unpleasant situation by approaching the British Govt. in all politeness to 
pardon Natabar Singh and thus was able to win over him. Cunjuction of the Sun, Mars and 
Mercury in the 12th made him extravagant, spendthrift and powerless. Hence, it is said— 


ସୁଆ ୩୮ ମୃ 
କୃ ମଜ ମମ କଫ ମଣି । 
Jupiter being in 10th quadrant from the Moon gave rise to Gaja-Kesari-Yoga 


in the horoscope as a result of which the native became extraordinarily meritorious and 
was,-therefore, in a position to command respect. 


The lord of the 4th Mars and Jupiter being in mutual quadrants and Saturn, the 
lord of the ascendent being powerfully posited cause Kahala-Yoga and makes the native 
courageous, adventurous, commanding etc. Hence it is said — 

ଖ Tg qaqa 
ଉମା ସ୍ଫ ଅଙ କାମ: ଆଏ । 
ର୍ସ ଷହଖ ଖୁ କରାମକସ ଖୀ 
ଶୀଷା ଖଙକ ଖର ଅଙ୍କ ପସ: ଆଏ ॥ 

‘Chamara-Yoga’ is also found to be present because of the exalted Saturn in 
the 10th quadrant as Lagra-lord under the full aspect of Jupiter. This Yoga made the 


na’ive greatly respected by rulers and the aristocracy, good convertionalist, profound 
scholar and live about 70 years. Hence, it is said in the Parasara-Hora— 
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ଖମଞ୍ସବ ଫିଙସ୍୩ର ଏଥଫୃଞ୍ଟ ଏରସ ୩୫୮୪୯ ମା ୩୩: । 
ସୁଧ ଞ୩୩ ନ ୩୩୨ ମସ ସୀ ଆହଙ୍କ କ୩୩ଏ ଅଆ ॥ 
୩୩ dara rgsa fag aT fos aT wT: । 
ଷର: ଅନ a ag୍ଙ fad TI 


Since the lord of the 10th and ascendant occupy movable signs, it partly allows 


‘Sankha-Yoga’—‘wratfaqfa-mnatfaqqdatY 3TTN---auT qefr’—made the native learned in 
sciences and philosophy. 


The lord of the Capricorn—navamsa occupied by exalted Saturn ina quadrant 
gave rise to Mridanga-Yoga and the drum of success was heard to be beaten in the 
whole world for the successful endeavour of the native in a particular field of discipline. 


The mutual exchange of place between the lords of Lagna and the 10th gave rise 
to ‘Parijata-Yoga’ and the native’s acknowledged appreciative actions in the field of his 
interest in mathematics and religion could blossom and crown him with success 


For the native born in the ascendant of Capricorn Venus and Mercury are 
considered to be benefics while Mars, Jupiter and the Moon are said to be malefics. To 
this Saturn is Maraka or fatal and Venus is Yoga-karaka, Let us analyse the incidents in life 
according to the Dasa-system as was current at the time. 


The 11th January, 1836—Pausa Krishna—Ashtami, Monday, Rasi-kanya 
Nakshatra—Hasta—the native was born. 

(4-14 years) 1850—Rahu mabadasa was current. He was attracted towards 
the study of Astro-science. Rahu is highly posited in the Sth, the house of intellect. 
Saturn as 2nd lord i. e€., house of speech is exalted in the 10th. Rahu and Saturn 
both are in‘the houses of Venus. Hence his interest in poetry was natural, 


(+22 years) 1858 A. D—Marriage took place when the sub-period of Venus was 
current in the main period of Rahu, according to the prescription of Dhruva—Nadi as 
ST Fe wa faa Sua TT:’. In the year 1858 Jupiter was also in Taurus i. e., in the 
Sth from Venus in Capricorn. 


In 1863—a son named Pitabasa was born to the native in the sub-period of 
Mars in the main period of Rahu, posited in the 5th, the house for issues or sons. 


The 12th April 1869—was the beginning date of the Siddhanta Darpana in 
the major period of Jupiter, sub period of Mercury and sub-sub-period of Venus. Jupiter rules 
over Sanskrit and scholarship, Mercury rules over Astronomy, Venus rules over art of Poetry. 
The sweet blending of all the above three are found to be present in the Siddbanta Darpana. 
Monday was the day of birth for both the Siddhanta Darpana and its author Samanta 
Chandrasekhara, The Moon on this day was in 8th sign and Vadha-star. Hence Samanta 
Chandrasekhara and his magnum opus the Siddhanta Darpana underwent several ordeals 
in their span of life, ! 
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In 1876 when the sub-period of Mars in the main period of Jupiter was current, 
the almanac computed according to the Siddhanta Darpana found recognition in the temple 
.of Sri Jagannath and the religious rites were calculated and determined according to the latest 
Siddhanta of Samanta Chandrasekhara. 


In 1877, in the sub-period of Rabu, posited in the Sth house, in the main period 
of Jupiter, the lord of issues or sons, another son Gadadhar was born to Chandrasekbara. 
In 1879, in the same period of Jupiter-Rahu the youngest son Chakradhar was born. The 
readers may note the events and realise the efficacy of astrology from this horoscope. 


The 12th November, 1892—Margasirsha Krishna-paksa Saturday in the sub- 
sub-period of Jupiter, sub-period of Mars and main-period of Saturn the book ‘Siddbhanta 
Darpana’ was completed. 


The 3rd June, 1893—in the sub-sub period of Venus, sub-period of Mars and 
main period of Saturn Chandrasekhara was conferred upon the title of ‘Mabamahopadhaya’. 
The day was also Saturday. Saturn, the lord of the Lagna and Yogakaraka Venus have 
mutually exchanged their places. Hence Sukra-pratyantara in the mahadasa of Sani gave 


this unique honour. On that day the Moon was in Capricorn and that too with a friendly 
(Mitra) Nakshatra. 


On 17th September, 1903, Thursday (marked for the Goddess of wealth) 
when in the main period of Mercury, there was sub-period of Venus and sub-sub-period of 
Rabu and the Moon was transiting favourably over the place of income, letter of recommen- 
dation for pension to Samanta Chandrasekbara was signed and issued. 


On 20th November 1903 in the sub-sub-period of Jupiter under the above 
sub and main periods, when the Moon was favourably transiting in tbe 3rd on a Friday 
i. c., the day of Yogakaraka planet sanction for pension of ‘Rupecs Fifty’ was issued. 


On 11th June, 1904 i. e., 1826 S. E., Jyestha Krishna Dwadasi-passed Trayodasi 
Saturday when the Moon was transiting in the 8th and was with the star for death, it 
brought death to the mortal coil of the immortal soul of Samanta Chandrasekhara who 
as per his own predictions came to Sri Jagannath to breathe his last. 


It may be noticed that the birth day of both Chandrasekhara find the Siddhanta 

Dgrpana was Monday while the day on which the Siddhanta Darpana was complete - and 

netary calculation for the same came to an end was Saturday on aybiéiretts ended the 

f life of Samanta Chandrasekhara. This establishes the fact how one’s life’s work 
1ething to do with one’s life and how both are integrally connected, ~ 
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The SIDDHANTA DARPANA : 


This magnum opus of Mahamahopadhyaya Samanta Chandrasekhara is the last 
and best book that worth to its name is really a mirror of India’s astronomical knowledge. 
It in its 24 chapters called Prakasa or illuminations reflects the whole gamut of Siddhanta- 
calculation for exactly computing an almanac for public use. Samanta Chandrasekhara has 
expressed his due gratitude to all his predecessors in general and Bhaskaracharya in 


particular and has improved upon their calculations after careful observation of the 
planetary positions. 


Mm. Samanta Chandrasekhara in his work gives four equations of the Moon as 
follows : (1) the equation of apis: (2) the ପୃ equation or the complement of the 
equation of apis in combination with evection; (3) the fort-nightly equation or variation, 
(4) the f@rf31—equation or the annual equation (i. €., x5 Of the Sun's equation). 


(1) The first equation is of the form 


_ [31° 30' - 30' cos (nt ~a)] 3438 × sin (nt — a) 
360° 


= 300’ 49-5 sin (nt — a) 4- 4 46”/-5 sin (nt — a) cos nt — a) 
= 300’ 49-5 sin (nt — a) + 2’ 23-25 sin 2(nt — a) 


It is seen that Samanta Chandrasekhara wanted to correct the equation of apis 
to the second order of small quantities as in all the Indian authors from Brahmagupta 
but Chandrasekhara’s form is correct though his constant appears to be wrong. 


(2) His second equation is of the form 


160‘ × 3438 sin [x — (64-90°)] % 3438 sin (D —r) 
3438 343 


4 Moon's appt. daily motion 
Moon’s mean motion 


_ F : ni Moon’s appt. daily motion 
= ¬ 160' cos (¬ «) sin (PD —0) * i foon’s daily mean motion 


Here the constant is the same as that of Sripati, It may be seen that the constant 
of the first term of the equation of apis is increased by 80’ and that the constant of 
evection is taken at 80’ . In both the cases the error is about + 4°. 


(3) Cbandrasekbara’s third equation or variation © 


2» 2498 sin 2 (D'~ ®) 394 12° sin 2 (D'—0) 
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where D’ means the Moon as corrected by the Ist and 2nd equations. Here the 
constant is wrong by — 1‘ 18”. 


(4) His fourth equation orjthe annual equation : 
= ± IF of the Sun’s equation of apis 


l 12 × 3438 . a 
= ±j0 *— ¢ ˆ $n (Sun’s distance from the apogee) 


= ± 11 27-6 sin (Sun’s distance from the apogee) 


The modern value of the constant is 11’ 10‘, Tycho found it to be 4‘ 30”. 
Horrock’s’ (i639) co-eflicient was 11‘ 51°, 


In addition to the above corrections, Chandrasekhbara’s speciality is well brought 
out by Prof. Jogesh Chandra Ray in his Introduction to the Siddbhanta Darpana, which has 


been reproduced as the first article (pp. 1-30) of this volume in view of its importance and Sri 
Ray’s close association with the author. 


Samanta Chandrasekhara was an orthodox traditionalist by nature. He with his 
traditional background alone studied the subject of astronomy and observed the movements 
of planets through naked eyes and was able to reach the approximate reality or correct figure 
as found by scientists with the aid of modern equipments. Hence, the difference negligible 
or otherwise should not be serinusly accounted for and should be taken at heart appreciatively 
in praise of a genius who with hoary tradition of India at bis background could project the 
wit and wisdom of India in a right earnest manner. His theory of ଆସ or fixity of the 
Earth as a centre of tbe universe is nothing but a theory of relativity and speaks of the 
mystery of the creation to be ever unrevealed unless there is special grace of the Almighty 
the Creater. Man is only a tool in the hands of nature and his attempt to know the ways of 
nature is a futile attempt. Man should learn to be obliged to the Almighty’s unknown power 
for the benefit he derives and utilise properly the beautiful nature in constructive ways 
instead of resorting to atomic explosions. What we see, cannot be totally wrong if our 
eye-sight is correct and tbe method of seeing it is accuratc. Hence whether the Sun moves 
round the earth or the Earth rotates around the Sun is not the matter to be considered but 
the fact that occurs in tbe nature i. e., the day, the night, the eclipses etc. can be calculated 


with our own methods since it is relatively true and we must learn to 


respect our own 
tradition. 


On the Editing 


Publication of a Commemoration Volume was thought of in 1969 on the 
occasion of the centenary celebration of the Siddbanta Darpana which was began on 
the 12th April, 1869 by Mm. Samanta‘ Chandrasekhara inorder to pay a glowing 
tribute to the contribution of the last and foremost astronomer of India. A committce 
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was constituted under the chairmanship of Shri Nityananda Mobapatra, the then 
Minister of Culture, Orissa and articles for the purpose were sought from different 
scholars of India and abroad. 


After the articles were received, a committe consisting ‘of scholars like late 
Pt. Baikoli Jyotisa Bisarada, Pt. Beera Hanuman Shastri and others under the able 
chairmanship of Shri P. N. Mohanty, I. A. S. (Retd) was set up in September, 1973 for 
publication of the Samanta Chandrasekhara Commemoration Volume. Some posts were 
also created at Govt. level «for the purpose. Latcr on to expedite the work Prof. 
G. K. Brahma was declared as Editor-in-charge in January, 1974. With such a high 
power committee consisting of eminent scholars met many a time and selected the 
articles but could not edit them in as much as it required sincere labour of an indivi- 
dual scholar with proficiency in the subject. It was therefore felt to wind-up the 
committe and entrust the work to a scholar in the line. In this regard the considered 
views of Shri P. N. Monanty, I. A. S. (Retd.) the Chairman of the committe for Samant: 
Chandrasekhara Commemoration Volume were sought for by the Director of Culture, 
Orissa before any step was taken to send the techinical articles to the press. But Shri 
P. N. Mohanty, I. A. S. (Retd.) on the other hand in his reply dated 18. 1, 80 expressed 
his learned and considered views as follows : 


“I am of the view that the papers need editing before being sent to the 
press for publication. I suggest that the work of editing the papers may be entrusted to Sri 
D. Pattanayak, M. A., Editor of your Department, who has considerable proficiency in 
English, Sanskrit and Indian Astronomy besides being acquainted with tbe work of 
editing.” 


Thereafter Govt. in tbeir letter No. 3824, dated 14-5-80 considered the 
constitution of a board for editing the volume not to be expedient and entrusted the 
responsibility of editing the papers in question to Shri D. Pattanayak, the present 
Editor. 


Study of astro-science was just a hobby with this editor and there was no 
staff to assist in editing the technical articles. All the articles were thoroughly gone 
through and necessary editorial notes, wvhere needed, were added and the volume was made 
ready for the press. 


So many impediments came on the way since it was a work on Samanta 
Chandrasekhara, whose life itself was always amidst impediments alone. However, the 
commemoration volume now ready may be at the hands of scholars on the occasion of 
the centenary celebration of the completion of the Siddhanta Darpana. It is only ‘the 
Siddhanta Darpana’ that can stand to commemorate the coniribution of Mm. Samanta 
Chandrasekhara and steps for the publication of its Sanskrit commentary and transla- 
tions in English & Hindi need, therefore, be taken in right earnest. The differences that are 
now found in calculation of almanacs on the basis of the Siddhanta Darpana need bs 
corrected as envisaged by Mm. Samanta Chandrasekhara. 
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In this volume some valuable original letters in Sanskrit & Oriya of Mm. 
Samanta Chandrasekbara have been reproduced with necessary editorial notes and 
trasliterations. They speak well of the ingenuity of the author who replies gracefully 
with all confidence to the letters of Pt. Sudhakar Dwivedi and others. They are 
valuable “ems in the treasure-housce of literature and culture. These valuable documents 
are preserved in the Orissa State Museum, which deserves all commendations for having 
collected and sparing them for inclusion in this volume. 


All the scholar-members of the then committee for Samanta Chandrasekhara 
in general and its president Shri P. N. Mohanty, 1. A.S. (Retd.) in particular deserve 
thanks for having taken the pain of doing the spade work of collecting and selecting 
the articles for the purpose. 


Thanks are also due to all the Direotors of Culture in general and Shri 
Vivekananda Pattanayak, I. AS. in particular and Dr. A. Joshi, the Joint Director wbo took 
enough initiative despite all tbe handicaps in the matter of staff and the press for 
expediting the publication. Shri H. K. Rana, Asst. Editor’s work of painstaking proof- 
reading is also unforgttable. 


Last but not the Jeast I owe gratitude to the learned sholars who contributed 
to this Commemoration Volume with their valuable articles and beg excuse for the 
abnormal delay in the publication. 


In the end, 1 again like to attract the attention of scholars to the publication of the 
Siddhanta Darpana with Sanskrit commentary and translations, There is also’ another work 
on eclipses by Samanta Chandrasekhara in the Orissa State Museum awaiting publication. 
It ts really a good step that a planetarium in Bhubaneswar was named ‘Samanta- 
Chandrasekhara Planetarium’ and it would be better if the scientists take interest in 


the study of the Siddhanita Darpana and propagate it with due scholastic apprcach. 
May the Almighty bless us with the Divine knowledge of Astro-Science, 


Bhubaneswar—751014 : Dukhisyama Pattanayak 
Editor 


15th J 
anuary, 1990 Directorate of Culture, Orissa. 
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COMMENDATIONS IN MEMORIAM 


ପୃ ୁ*7 FH qq HTafraT, 
gfaurT Ta Te HTT fea ? 
ସଂ ସମ, ଅକ ମf-TqH 
ଆ କିସ ଫୁ qf TH ! 


x x x 
ପୁ ୪୩୮୩ ୩୪ ୩୩ କଲ 
fe ଲା fa ଅଧା 
sfc Mg TINE FAT 

x D4 ¥ 
ନି ଓ୩ଞପୀ-ଫ୩ଫ୫୮ ଷର 
ସୁ ୩୪ ଖ୮୮ ଷ୍ କି ୟୁ 

x Xx x 
ଓRG-ICT-NF3 HTT 


କିଆ ୩୮୩୪୯ ମଥଣଆ ୨୩୮୮୩୫୪ 


A xX 
। ବଞ୍ଂଆ ଅବ ଫଂଞ` ଖା 


faTT ୩୮ ଞଙଙ-୭ଞମ ! 
ଓଷଙ୍କ ଏ ନୁଷୀ ଝ୍ଙ 
ଝୀମକପ ସୁ ୫ ଝୁ ସୀ ! 
ଷୀ ME, TT TTR so 
HTT CET farrart afe 
faa grag afg fara fats 
Mfr ANT FH ag 


er cl 
A Dt o 


Hes ag a hg ror 
5୩6 ୩ ଅପ au faa ! 
2TH or 


<xsh 4 


$ 


1 


» 


* 


Penance is thy duty main, 
What is there in mundane fame ? 
Glory to thee, the best lapaswi 
Immorta’ thou art in mortar’ frame, 
× × x 
In every twinkle of thy eye unfolds 
Innumerable Universe in unbounded space 
And many planets, satellites & comets 
x × × 
Oh ! Worthiest son of mother Utkal 
But for you we could become beneficient. 
x × × 
You are the glittering Sun on the eastern 
mountain of Orissa, 
And the another thaskar the Sun, second 
in the whole land of India. 


x x x 


A genius with dry baren fame 
Is destined to go half-fed, 
Goddess of learning being a co-wife to 
Goddess of wealth. 
Poverty became all along a companion to 
you. 
being afflicted 
with disease, 
Sullied by the severe thought of debt 
You ate dragged always by the same 
the thought of the zodiac 
to this low world. 
How emaciated is thy enfeebled body 
Like a morning-lamp in pending extinction 


Lo, emaciated always 


from 
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୩ fae ଶମ ପସ 
ifz Srfe ga aa gnfsd 
grate, afsse gaffe? 
arfe geo fafa faa vu aTfet 

Xx x x 
ଆ ୪୩୭୯ ଝ୩, ମ୍ଷ୍ଠ ଅଖ 
surfaes-aq0, ofr pla 
fa ଏ ଅତ ମୀନ ଓ 
ମତ ଅଗ ଆୀଗ୍ସ ନୁଅ । 

ସସ ଏସ ୪ 


ସଂ ଏଥ ଖସ ପୁ ଆସ 
୪୩୫୪୮ ୪୦୯ ଖୁଆ ଏମ, 

ସୃଥି ଫୁଲ ୮ଷସ୍ମ ଖତ ୪ ହୀ 
ସୀନ ଷଥଷମ ଷସ fez qo fa; 

ଆ ମା ୨୫୮ଝ ଝଙ ଓ ଆ 
୫୩ ମା ଝମଞ୍ସ ସମବ ସବ । 


—saTasla HFT Mga dara 


IRS HATER ସମର ! 
Hfaaa Hemfd, 


fag ୩ ଦମ ଝିଞୀଃଙ 
ସ୍ମ ଖୀ ୭ ୩୧ । 


P.ଏ x x ଏ 
fagr=r qT eT Gifts 
ଝା ୩ ୯+ ଓ, 
Tee ୁଝିସୀ ଏଥ 
ଏହୁ ୮ ଷଷ ଞଅ ? 
— ge Guf Mygry TT 


By the life-long accumulation of the 
pleasure-seekers 


Built with a expense of crores of rupees 
Palaces well decorated 
Such things of soil shall crumble down. 
ଏ x x 
But the pride & product of the intellect 
of Utkal (Orissa), 
The mirror of the stars and the planets, 


An indigent work, THE SIDDHANTA 
DARPANA shall not die 


a heart, Pulpitating 
in human being. 


So long there is 


Oh, Pathani Samanta ! 

|! pay homage to your noble-feet, 

You are a gen in the whole of 
Khandapara (an ex-state), 

Your throne bedecked with pearls is not 


false, 

Your mind is firm on the throne of 
knowledge 
The fame that you Spread in whole of 
India 
Even once in life the kings cannot dream 
of the same. 


Oh, Chandrasekhara, 
the Sun in the firmament of Utkala, 
the seer and a genius, 
You observed and put 
in the Siddhanta Darpana 
the motion of the Moon, the stars and 
the planets 


x bh. Po 


In your SIDDHANTA DARPANA ( a mirror 
of conclusive findings } 
Judge the horoscope of your mother-land 
with all attention, 

And tell, when shall it be able 
to do away with the misfortune. 
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ଅ ସରମ ମସ ଓ Gag 
ସତ ଥି ସମର୍ଷ ଏ ଙ୍ୁଞଷମନ୍ନ 
ହମ ପୃଙର୍ଷୀ ଝି ଫୁଲ ଏ ଓ 
ଫୁ ସ୍ମ ଏ ଓଏ୩ଙ ୧୩୩୩ ଧୁ 
ମସ TfaG-T-g 0-H 
Hଫୀ JST Hey af ff 
ମଂଆବ ଖା ୩୩ ada FF 
wes fsa se faq arf” af 
ସ୍ମ fred qua fg re 
ଝସବଦ୍ଞାଙକ ଝଙ କମ ଫଣ୍ଡ ଧମ । 
——q4 faq fant aq 


faaro-gFG-qN: IesIG Nf 
ଅ ସଙ୍rT, a1T7-%f7, Heasfa, 
age afaur afa gfeafas qr 
ଓଓ ArT, ATA ST A AH 
ସୀ ୩୮୧୪୮ ଧା ଏଡସ ଅଫ ଫକ 
ଅଁଏ ସଞୀ ୮୪ ଝା, Slax aT 
ସୃ ଖfw Gfg La ଷ ମା af 
ଆ ୩୨ ଖା gq କଳ ସୀଧା 
—mfaaer fami nerf 


ଓଙ ଞ୍ଙ୍-୩ ୩ faାgT 
ges NAF, ମୁ ସET ! 
faqs sar af arfeqes 
fase fe me AFR ES 
x 


x x 


xxv 


Oh ! Chandrasekhara, 
You adorn the new-UTKAL (Orissa), 
You are the wise and the best son of the 
soil, 
You, are just a holy TULSI (basil) plant in 
forlorn grave-yard, 
Orissa has become famous for you, 
In the field of scientific inventions and 
discoveries. 
Orissa has also a place for its contribution 
Serving the foreigners in despair now 
Oriyas will not die out on this earth 
Blessed Thee, a great scholar 
despite being depicted in all your 
miseries and diseases, 
You could cdrve out a place for your 
mother-land amidst the nobles. 


The bright luminary in the firmament of 
great Orissa 

Oh ! Chandrasekhara, the kshatriya 
(warrior-class)-seer, 

the born-poet born with matchless 
genius 

But lo, to the misfortune of Orissa, 
it is unfortunate that it failed to take 
care of the jewel, 


And it was snatched away by KAALA 
(the Time), the great thief, 


That great genius is now flying high in 
search of suitable candidate in your 
pious mother-land. 


The peak of fame of mother Orissa, 
Oh ! Chandrasekhara, the bright luminary, 
The Moon, away from the cluster of 


clouds, 
Splendourously beautiful in the sky. 


Po x bo 
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( 
ଝ୍ ! 
ଷ୍କ gr 4୩ 
auTIGT fara FeFGT TTIN 


x bo ` 


ପୁନ ୩ର୍ଫସ୍ଞଙ ଯମ ge 
ଓpe WAY Gfor mfr 
qu qf ga fw fay SS 
ଏ ମମ 
ଷୃଝ ଙୀଗଙ୍କୁଏ ଝୁ ୩ ୫୩୮୯୩ । 
—reGfa SEF HEI 


ଓ ୩୮୧୩ ଫଁ ସି ସ୍ଙ୍୍‌ବାଞ 


ସା ମୁ କଙgfg MTR; 

T wa-yfaesr-aT ATT, Hf 
୪୩ ଲା ଖ୍ମ୍କ ଖ୩ । 

= x x 

ସନ afm aT ଓ ଅପ 
dif aa tgfas arf’, 

fay ୩୯ ୪g q>୩ HG ମଙ 
HT ATHT FR fag! 

—qfosa Taras faz 


qf arate T | ag qT 
Toro afg ATF IFS ବୀ 
ସମ ଷର ୨୩ ୩୩୫ ୟା 

୪୩ Gee aif’ a gF 


x ¥ x 


xxXVvi ) 


Oh ! Learned, 


Thy the ‘Siddhanta Darpana’ 
Established the greatness of Orissa in the 
world. 


x x x 


You are proud being born in Orissa, 
Mother Orissa too is proud of you, 
Having a son like you on her lap 
Oh, Jewel of Orissa ! 


Both have become the cause of the pride 
of the other. 


Oh ! Chandrasekhara, 

The venerable Sun of Orissa, 

Il, am insignificant, pay homage to thy feet 
Getting away from this perishable pot of 


the soil, 
You shine in the hearts of crores of people 


x x x 


All the night through out your life 
You remained awake on gazing at the sky, 
the Moon, the Star, the Planets and thus 


conjointing the mortal with the immortal! 


Oh ! Pathani Samanta ! 


One hundred years passed away. 


But Orissa could not get a son like you 
to be proud of, 
x × × 
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( xxvii ) 


arfuraa am af gTeeTs arfz 
faef arg M୫ g3 forge 
ସୀ ଯହଙ୪୩ ଫୃୁଂ ଓହ ଏ ଦଶା 
qfSeT qe AIgGT TAT 

x x x 
ର୍ନ ଝଏaT? qafaaT qT” 
ଏ ଦସ ଖ qe af fz । 


-— {ସଡକ ସପ ଏଥ 


ଖମ ସଞ୍ଷାସ୍ସ ଓ ୃଷ୍ମ 

ofS ଧା ସୀତା af arg 
a ଆଏ ଦମ ସଦ୍ୟ ସ୍ୟ 
Sf TAH ATH IRS RTT 

୮ ଷଣ ଦମ ଆ fF ଖା 

fo au fo arorfaer | fs arf 
ufo a7, uf HU, TA AATITT 
ମ୍‌ ଫଁ କଡ ୮ ମମ ପସ । 


— S457 HTITYT HT 


in the streets of 
scavengers, 
is tried out with the bones of slaughted 
cows, 
Your genius that arose in this land 
got eclipsed being utterly neglected. 


Xx x xX 


Rubby, when found 


In the assembly of intellectuals, 


there is none, in this land, to sit with you. 


In Orissa a land dark in ignorance 


You lit a lamp of knowledge in the 
court-yard of a poor man, 


Seeing the maiden light 
people from far and wide 


Could know ahead the name of Utkal. 
In a body-sick and sullied, 


What a life and force really were 
there at heart? 


Despite the poverty, the disease, the 
debt & the royal atrocities 


Thy concern was with action for 
accomplishment 
but never with a motif for profit, 


— Translations by the EDITOR, 
Sri Dukhisyama Pattanayak. 
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Samanta Chandrasekhar : 
The Veritable Tycho*# 
of India 


wv Jogesh Chandra Roy 


some stray couplets from Siddhantas, and can 
perhaps compute an almanac with the aid of 
tables. But, as Bhaskara has well said, an 
astronomer without a knowledge of spherics 
is what food is without clarified butter, a 
monarchy without its monarch, and an 
assembly without a speaker. 


In his Brihat Samhita, Varaha-mihira 
enumerates the requisite qualifications of 
an astronomer. According to him, an 
astronomer should be able to explain the 
differences in the various Siddhantas, 
to demonstrate with the help of instruments 
the moment of the Sun’s turning to the north 


or to the south, and of his entering the prime 


vertical and the meridian, and to make Astronomy as a science is not cultivated 
calculation agree with observation. by those whose business it should be to do so. 
| They would rather learn to read the thoughts 

Unfortunately, the true science of of simple persons and pretend to predict 


astronomy has been ousted by the pseudo- 
science of astrology, whose votaries are to 
be found in almost every town and village 
of India at the present day. No doubt, there 
are men who have committed to memory 


future events, than dive into the mysteries of 
Kalpas and Yugas, for less observe the 
heavens. Those that have a desire to study 
the science have no means of doing it, while 
those that have the means have no desire to 


OO Too Aes Pe ec OP Ne TE EPCOS Cp PPR DO. 
3# Tycho Brahe (1546-1601 A. D. ), a Dane, born at Knudsthrop, near the Baltic, three years 


after Copernicus (1473-1543 A, D. ) terminated his career. The fame of Tycho has been 
obscured by his rejection of the Copernican doctrine, and the construction of a system 
of his own, combining the elements of the Ptolemaic and Copernican theories, He maintained 
the earth to be the immovable centre of the universe, but supposed the planets to revolve 
round the Sun, and to be carried with their centre in revolution round the earth. Samanta 
Chandrasekhar, contrary to Tycho’s university education royal favour, was conservative 
and well versed in Hindu—Astronomy by the study of Siddhantas without any royal 
patronage and was far ‘rom modern education even in 19th century i.e. 300 years after 
Tycho. But strangely enough Chandrasekhar adopts the planets’ orbit as conceived by 
Tycho, who was usually deemed dis¢reditable in those days for his hypothesis. Despite 
this late Prof. Jogesh Ch. Roy, an admirer of Chandrasekhar, however finds pleasure in 


comparing with Tycho,—EDITOR 
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watch the movements of the planets. Our 
students of the English colleges are busy in 
cramming the answers to expected questions 


and our university men are too busy to have 
leisure to think about the revival of the 
indigenous sciences and arts of the country. It 
is not strange therefore that the mathemati- 
cal science of astronomy has been relegated 
to the halfread, illiterate, fortune-tellers who 
are not ashamed to assume the title of 
mathematician. For, the name mathematician 
(TUF) has been degraded to mean only 
an astrologer. 


In this state of indigenous sciences, it is 
singular to find a man born and brought up in 
the recesses of the hills of Orissa, far 
removed from all educational activity and 
the influence of imported western civilization, 
silently treading his way into such a difficult 
science as mathematics. [ft is a unique 
experience in the department of national 
development to finda man really striving 
after knowledge for its own sake, under 
difficulties whose magnitude is no less 
startling than the boldness of his attempt. 


This is my apology for bringing before 
the public, a Sanskrit work written entirely 
in the way of our ancient Siddhantas and 
never meant to see the light. It is the life-long 
labour of Chandrasekhara Simha Samanta of 
Orissa, written in a language which few men 
care to study in these days of English 
education. 


Modern Europe boasts of discoveries, 
one of which alone would have been the 
glory of the past. The science of astronomy has 
been developed to so great an extent as to 
shed a lustre on the bright records of original 
and patient researches in the domain of 
Physical Science. The telescope, the 


spectroscope, and [ast but not the {east, the 
art of photography, have gone hand in hand 
in the service of diligent workers. In these 
days of ‘‘scopes” and ‘‘meters’’, it may be 
thought useless to put forward the poor work 
of a Hindu whose education is inno way 
superior to that of an astronomer of 
pre-telescopic Europe. And there are men, 
too, who have thought that much nonsense 
has already been written about him. 


Let them but calmly take stock of the 
present state of Hindu astronomy. Let them 
find out a couple of mathematicians, brought 
up wholly in sanskrit studies, who can 
intelligently attack the intricate calculations 
of a solar eclipse. Nor is there any noticeable 
endeavour to revive the sciences. What with 
natural apathy, and what with want of 
encouragement by endowments, no addition 
to the stock of the world’s knowledge has 
been made by my countrymen for many 
a long year. If in these circumstances 
something, however poor, is laid before us, 
something, however crude, is evolved from 
within, we should rejoice over it. 


Whatever may be thought of the merits 
of the work, | regard it as a misfortune that 
the author has not found a man to introduce 
his work, better qualified than myself, whose 
daily avocations run in a different groove. For 
my part, | shall deem my efforts amply 
rewarded, if my countrymen, to whom original 
researches are as yet a thing of the future, 
find in the lifeand doings of my author a 
living example of what patient inquiry after 
truth and diligent struggle after knowledge 
can achieve. But | caution them again against 
high hopes. To appreciate the man, one must 
compare his work with others produced 
under similar conditions. It will be unfair 
to expect anything new in the work which 
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will be useful to those who have studied 
European Science. Let me therefore briefly 
recount a few bright names from the annals 
of our ancient astronomy that the present 
work may be taken at its true worth. 


Not to dive into the antiquity of Hindu 
astronomy, which is as old as the Vedas and 
regarding which abler men have measured 
swords, let me begin the story from the 
point where we tread onthe firm ground 
of history. It begins with Aryabhatta of 
Kusumapura (Pataliputtra), the Andubarius 
of the Greeks, the Arjabhara of the Arabs, 
and the indian founder of the theory of 
the earth's daily rotation. He was born in 
the Saka year 398 (A. D. 476) and wrote his 
famous work at the age of twenty-three. It 
was he in whose work we find, as far as 
our present knowledge goes the first 
successful attempt to solve indeterminate 
equations of the first degree. He enjoyed a 
wide reputation which can only be explained 
by supposing that he was an original observer 


and made improvements upon older 
astronomy. 
Hindu astronomy was then passing 


through the state of childhood, and a few 
years later, we find Varaha-mihira of 
Avanti (Ujjayini), adorning the court of 
Vikramaditya the Great, about whom many 
a tale of adventure and narrow escape from 
death has been recounted. Varaha’s encyclo- 
paedic knowledge made him famous. But he 
is remembered more as a compiler than as 
an original worker. His astronomical! 
compilation, named Panchasiddhantika was 
writtten about the Saka year 427 (505 A.D.) 


Next, the name of Brahmagupta, son 
of Jishnu, introduces an important chapter 
in the history “of Sanskrit astronomy. He 
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wrote his work, Brahmasphuta-siddhanta in 
Saka 550 (628 A. D). at the age of thirty, 
somewhere near Rewa. He was a practical 
astronomer, and made several corrections 
in the older astronomy. indeed, the form in 
which we find Hindu astronomy at the 
present day, dates from him. He was a 
consummate algebraist, from whom the 
Arabs got their knowledge of the science. 
An indeterminate equation of the second 
degree, of which he gives solution, was a 


prizeproblem in Europe as late as the 17th 
century. 


But the fame of Bhaskar born in the 
Saka year 1036 (1114 A. D.), near the Sahyadri 
(Western Ghats), threw all his predecessors 
into the shade. He is a glory to US, a 
wonder among Europeans. His great work 
Siddhanta-Siromani, is one of the standard 
treatises of the present day. He appears 
to have made use of the Differential 
Calculus. 


With the death of Bhaskara, the living 
breath of mathematical science parted from 
India. Repeated invasions by a barbarous 
nation poured forth an abundance of calamities 
and in the troubled times the sacred muse 
of learning fled and hid herself among a 
herd of commentators in the Deccan. In 
the dark ages that followed, amidst the 
petty dissensions of a host of semi- 
independent States, we find intellectual effort 
at a stand-still; men were content to chew 
the cud of what their predecessors had 
thought and done. At last, one name of 
this period is worth mentioning. This is 
Ganesa of Nandigrama who wrote his 
Graha-laghava in Saka 1442 (1520 A. D.), a 
work which has been employed as an easy 
hand-book of astronomy in some parts of 
the country. Arab influence and, latterly, 
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the contact with Europeans did not benefit 
the science much. It was during the reign 
of Jayasimha of Jayapura So late as the 
17th century, that the Arabic Almagest and 
Euclid were translated into Sanskrit, and it 
was he at whose instance five observatories 
were built at various places in Northern 
india. 


The long chain of astronomers was 
snapped asunder for a period of at least 
four hundred years. No doubt, there were 
astronomers, as there are now, and some of 
them may have for a time enjoyed a 
reputation, however loca! in character. But 
they have hardly left any permanent mark on 
the progress of the science. 


Will it be estimating this work too 
highly if we regard Chandrasekhara as forming 
a link in the long chain? Be that as it may, 
it is a most gratifying thing that 
Chandrasekhara has not laboured in vain. 
His work has already exercised an influence 
upon Hindu astronomy, and hence upon 
Hindu society. | say upon Hindu Society, 
to which a correct knowledge of the 
ever-changing positions of the heavenly 
bodies is neither a matter for the inquisitive, 
nor one which may be safely let alone. 
For, Hindu life is nothing if not a routine of 
religious practices, due observance of which 
necessitates a knowledge of the positions of 
the planets and the stars. Indeed, a correct 
almanac is an indispensable equipment of every 
Hindu household. All religious observances 
and rites are regulated by the almanac, and 
some of these require very accurate 
determinations. For instance, a Hindu must 
know the exact moment when a particular 
position ends and another begins. 


It has, however, been observed that no 


two current almanacs agree jin their 


computations. A fierce controversy is going 
on between the conservatives and the 


liberals in Hindu India about the correction of 
almanacs, and therefore about the data of 
the Siddhantas. The orthodox of the Hindu 
community refuse to believe in the existence 
of errors that have crept into the figures of 
the old Siddhantas in course of time. To use 
the foreign Nautical Almanac to regulate the 
religious observances is out of the question. 
Any correction, if necessary, must come from 
within, from a Hindu uninfluenced by foreign 
education. It is not for Europe, with all her 
brilliant scientific discoveries and wonderful 
inventions of labour-saving machinery, to 
take the place of the old Rishis, whose 
hallowed names are associated with every 
department of useful knowledge. Europe 
may be our guide in matters temporal, but 
must not dictate a word in matters spiritual. 
Materially, a Hindu is hardly a Hindu of old 
days, though spiritually, | believe, he is still 
the same. 


The value of the Siddhanta-darpana, the 
work of an orthodox Hindu, showing errors 
in our current almanacs, cannot thus be 
over-rated. Here is a man who has practi- 
cally tested the elements hitherto followed, 
and found reasons for correction. And he has 
authority for doing so from the honoured 
Rishis, who have given their sanction to the 
adoption of such corrections as may be 
necessary for the purpose of making 
calculation agree with observation. 


The influence which Chandrasekhar’s 
work has already exerted upon society is not 
inconsiderable. Some twenty-three years ago 
a meeting of learned Panditas and Hindu 
astronomers was called at Puri to select an 
almanac according to which the nu.nerous 
daily rites of worship were to be conducted 
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in the temple. The meeting decided in favour 
of the almanac computed after this work. 
One of the Chandrasekhar’s pupils has been 
computing an almanac every year, which is 
used not only at Puri but throughout the 
greater part of Orissa. Another pupil of his 
publishes a Bengali almanac which has a by no 
means insignificant sale. Thus Chandrasekhara 
has already gained a foot-hold in Hindu society 
and has inaugurated silently but effectually an 
advance upon the current almanacs. At any 
rate, he has silenced all opponents, and has 
made the question of correction possible in 
the near future. 


To fully appreciate him, it is necessary 
to say a few words on his early life and 
education. some four years ago, | first made 
his acquaintance, and from conversation with 
him on astronomical subjects, | was surprised 
to find in him a man of genius and extra- 
ordinary merit. Since then | have looked into 
his work, Siddhanta-darpana, written on palm 
leaves in Oriya character, the result of his 
life-long labour in the field of astronomical 
research. Two years ago! he was honoured by 
Government with the title of Mahamahopa-- 
dhyaya, a title hitherto enjoyed only by 
Brahmans versed in Sanskrit lore. Chandra- 
sekhara however, is not a Brahmana but a 
Kshattriya by caste. 


He was born inthe Saka-year 1757 
(1835 A. D.)? inthe small village of 
Khandapara, some 50 or 60 miles West of 
Katak, amidst the hills and jungles for which 
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Western Orissa is famous. It is the chief town 
of the Raja of Khandapara—one of the 
tributary chiefs of Orissa. Chandrasekhara 
belongs to the Raj family, the present Raja, 
Natabara Mardaraj, Bhramaravara Ray being 
a son of Chandrasekhara’s eldest cousin. The 
full name of the author is Chandrasekhar 
Simha Samanta Harichandana Mahapatra. 
Harichandana and Mahapatara are mere 
titles bestowed by the Raja of Puri, whose 
influence upon the destinies of the Rajas of 
Orissa is still as unbounded as was that of 
the Pope of Rome on the vassals of medieval! 
Europe. He is styled Samanta as befits a 
member of the Raj family. In Orissa, however 
he is best known by the familiar name of 
Pathani Saanta (corrupted from Pathan and 
Samanta), a nickname given him by his 
parents on account of their first two children 
having died in infancy. 


At an early age Chandrasekhara 
received instruction in Sanskrit. For some- 
time he studied Sanskrit Grammar, Smritis 
and Puranas, logic and medicine, and read 
atl the important Kavyas in the original. 
His education has thus been varied and many 
-sided. But it has stood him in much better 
stead than the modern elaborately arranged 
curriculum of the English schools, through 
which he would have been thrust, had he 
lived nearer a town. 


At the age of ten, one of his uncles? 
taught him a little of astrology. He shewed 


1 The sanad conferring the Mahamahopadhyaya to Samanta Chandrasekhar bears the date 
3rd June, 1893. Hence this portion was written by late Prof. Jogesh Ch Ray in the year 
1895 and the article was complete and printed finally in the year 1899,—EDI{TOR. 

2 Prof. Jogesh Ch. Roy has simply added 78 to the Saka era 1757 to get the A. D. But actually 
the date of birth when calculated comes to be 11th January, 1836 A. D.—EDITOR, 


3 It was his fathet but not uncle according to the biographer Pt. Chandrasekhar Mishra of 


Khandapara,—EDITOR. 
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the yourg Chandrasekhara some of the stars 
to satisfy his curiosity so natural in young 
children and thus gradually initiated him into 
the mysteries of astrology. At this age, his 
extraordinary desire to test for himself the 
position of the stars as they changed night 
after night was predominant. The determina- 
tion of lagnas is a very frequent necessity in 
horoscopy; and the varying position of the 
planets among the stars, without a 
knowledge of which astrological! predictions 
could not be made, led him to watch their 
movements. This idle curiosity exhibited in 
star-gazing developed into the habit, of a 
really fruitful study of astronomy. There 
was, however, no teacher who could instruct 
him in the science, and he was quite ignorant 
of any language save Sanskrit and his mother 
-tongue Oriya. He found, however, a few 
Sanskrit Siddhantas in the family library, and 
applied himself diligently to master them 
with the help of commentaries. 


At the age of fifteen, when he came to 
learn the meaning of lagna and the rules for 
calculating ephemerides of planets, he was 
surprised to find that neither did the stars 
apear on the horizon at the right moment, nor 
could the planets be seen in their right places. 
Again and again, he measured with a 
graduated rod the relative distances of the 
heavenly bodies in the vain hope of finding an 
agreement between calculation and 
observation, and, again and again. his hopes 
were dashed to the ground. Was it posible 
that the rules and the figures of the famous 
Siddhantas were not accurate enough, or was 
it possible that he had made errors in his daily 
observations ? Correct observation was the 
only test to settle the question. There were 
no mathematical. instrument-makers to supply 
him with the requisite instruments. The old 


Siddhantas give brief instructions for 


constructing them, and he had no other 
alternative than to make for himself, a few 
primitive instruments for measuring time and 
angular distance. 


Some of my readers may be desirous of 
knowing something of his observatory. It was 
the clear, blue vault of the heavens that was 
his observatory ; and its equipment consisted 
of an armillary sphere and a vertical wheel as 
substitutes for modern transit and 
alta-azimuth, and the time-honoured clepsydra 
took the place of the sidereal clock. Of 
course, the all-useful gnomon found a place in 
the observatory, and lam informed, he had 
also a self-revolving instrument made of the 
pericarps of the Bottle-Gourd (Lagenaria 
Vulgaris) with water and mercury. But it was 
more of the nature of a curiosity than of much 
pracical use. The instrument, of which he 
made constant use, was one devised by 
himself. This, which he is fond of calling his 
Manayantra (measuring instrument), may be 
properly called a tangent-staff. It consists of 
a thin rod of wood, twenty-four digits long, 
at one end of which is fixed another rod at 
right angles in the form of a T. The cross-piece 
is notched and also pierced with holes at 
distances equal to the tangents of the angles 
formed at the free extremity of the other rod. 
Of course, such a rude instrument did not 
admit of being so divided as to enable him to 
measure a degree with any accuracy. 


But it is a real pleasure to see him 
handling his Manayantra with a precision 
marvellous to behold. Constant practice has 
given him such facility with it, that he would 
not care to have recourse to his other 
instruments although better suited for 
measurement of vertical angles. Indeed, in 
most cases, mere inspection is often sufficient 
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to enable him to hit the angle to the nearest 
degree. 


One instance of the perfection -he has 
attained by practice came before us when | 
saw him for the first time. Some of my friends 
doubted his pretensions to practical 
astronomy, and were desirous of testing his 
knowledge. One evening when Mars and 
Venus were about 6° apart in the western 
sky, he was requested to show, if he could, 
with the help of any improvised iristrument 
the actual distance between the planets. After 
a moment’s pause, he made his manayantra 
out of a stick 42 digits long, attaching a 
crosspiece of 4} digits to one end. The 
trigonometrical functions of sines and cosines 
were all committed to his memory. The 
necessary calculations were mentally made, 
and the instrument was ready in a few 
minutes. 


On this occasion, he saw a telescope for 
the first time. He had heard of its wonderful! 
powers, but had no idea of its performances. 
He requested me to show him the planets 
through one. Unfortunately, | had with me 
then a telescope no bigger than a refractor of 
34” diameter. This was adjusted for him with 
a power of 80. The keen delight with which 
he looked at the varied and picturesque 
appearance of the moon, absorbing him for 
sometiine can better be imagined than 
described. When the novelty of the aspect had 
abated a little, he wanted to know the 
magnifying power. He was told to find it out 
for himsIf, if he could. The question is itself 
puzzling, and | did not expect any answer. But 
he startled me by saying that the instrument 
magnified about one hundred diameters. He 
had measured the enlarged image of the moon 
as seen through the telescope and had 
compared it with the apparent to diameter 
well-know him. 


The planet Jupiter was next shown 
through the telescope. | should rather say that 
he directed the instrument to the planet and 
saw it himself. The apparent motion of the 
planet quickened by about a hundred times 
through the instrument, was followed by him 
for sometime til! he could see the belts and 
the satellites to his heart’s content. It was at 
this moment that he gave vent to his bitter 
regret that he had not the advantage of such 
instruments in his younger days. 


Next morning we had a talk about 
tithis. | said that the almanac-makers of 
Bengal would not believe in any variation in 
accepted duration of the tithis. Hearing this, 
he was silent for a minute or two. asif he 
doubted the fact. Being pressed for his 
opinion, he quoted a line from his work, 
meaning that arguments can never defeat the 
results of direct observation. 


He had read in a vernacular textbook 
that the sun sometimes exhibited dark 
spots on his radiant orb, and was anxious 
to see if it was really so. | asked him to 
accept the fact as true; but he said 
he would not believe it unless he saw 
spots with his own eyes. To this | retorted 
by asking if he had ever believed in the 
existence of the seven atmospheres of the 
Siddhantas. His reply was that the statement 
was to be taken at what it was worth, 
and he had no opinion of his own to give. 
The minimum sun-spot period had been 
passing; but a few that he saw made him 
reflect upon them a long while. 


None can read his life without gaining 
a fresh insight into the marvellous thorough- 
ness with which our ancestors devoted 
themselves to their studies, our university- 
men being only surface-deep in subjects 
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more than one. The living breath of science 
has departed from india with the departure 
of men whom Chandrasekhara had made 
his ideal. He is an adherent of truth 
obtained by direct observation, and with 
all his respect for the ancients, would not 
hesitate to denounce a Sastric authority, if 
a proof to the contrary were obtained. 
Were he placed in a well-equipped 
observatory of modern days, | doubt not 
he would enrich science with his assiduous 
labour and valuable observations. 


Unaided and surrounded, as he was 
by practical difficulties, what patient labour 
he must have undergone in his early days 
to observe and workout practically the 
astronomical elements of the planets. What 
numberless observations must he have made 
to test every figure used in the Siddhantas, 
in order to See if it remained true or not. 
Night after night passed away in the all- 
absorbing business of star-measuement. An 
eclipse of the sun or of the moon was an 
event in his life never to be forgotten. 


Thus it was that his early days passed. 
To the uninitiated, his was frivolous work 
fit tor children in want of better employment. 
Those who cared to understand his business 
failed to appreciate it. What, if the planets 
moved out of their path ? Besides, was it 
not the work of professional astrologers? 
And was it not unbecoming one in his 
position? He began to be called by the 
people Raj-Jyotishi as a sort of nickname. 
The Raja of the State considered himself 
degraded by the profession of his uncle, 
and could never countenance his pursuits. 
Thus his relations with the Raja have become 
far from cordial, and the later has been 
unable to appreciate the utility of his work. 


At the age of twenty-three, 
Chandrasekhar began to note down syste- 
matically the results of his observations 
and three years later the idea of embo- 
dying them in a work flashed into his 
mind. By this time, his mastery over 
Sanskrit had become so complete that he 
could compose elegant verses in it impromptu. 
Indeed, the composition of his work had 
begun in his mind long before it was written 
on palm-leaf. In this way , between. 
observation and measurment and composition 
his days were divided. He was incessantly 
engaged with his work for the full period 
of six years, and the first copy was not 
ready before he was thirty. 


This constant strain upon his body which 
had never been strong began to undermine 
his system. He contracted a disease which has 
been his constant companion. Besides, the 
privations he had to bear, consequent upon 
his scrupulous adherence to the Sastric 
injunctions of strict vegetarianism, proved too 
much for his naturally weak system. Dyspepsia 
with its attendant colic has impaired his 
health. At times it becomes so painful that he 
is compelled to break of conversation and 
roll down onthe ground till the attack is 
over. Full meals, frugal as they are, he has 
not enjoyed for the last thirty years, and has 
seldom permitted himself the indulgence of 
even half meals twice a day. The study of 
astronomy has been a passion with him, and 
any medicine you may prescribe for him, must 
neither contain any forbidden ingredient, nor, 
what is more important, interfere with his 
daily work. Even in his present invalid stale 
he would willingly sit up a whole night if it 
were for anything connected with his 
favourite subject. When he came here to 
receive the title of honour conferred upon 
him, he could not be persuaded to stay a 
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single day after the Durbar, as an eclipse of 
the Sun was to occur a few days later. And 
how could he stay away from his observatory, 
ahd allow such a momentous event to pass by 
unnoticed ? 


His naive simplicity and unassuming 
manners have rather been a drawback than 
an advantage to him. The common people, 
who do not understand the aditference 
between astrology and astronomy, pester him 
so much with questions on their destiny, that 
it is only his amiable disposition that makes 
him endure the constant infliction. Even those 
who might be expected to know better will 
not scruple to ply him with absurd questions 
and waste the few moments left to him 
between the beginning of one series of daily 
devotions and the end of another. 


If he is a practical mathematician, no 
one is so unpractical in worldly matters as he 
is. Simple as a child, he depends upon his 
servants for his guidance. Neither is he well 
off, in the sense of possessing a competency 
in life; and, related as he isto a Raja, he is 
unable to make both ends meet. A retinue of 
attendant hereditarily maintained in his family 
has to be suppored in the usual manner. The 
small income of Rs. 500 a year froma few 
small villages, and a quantity of food grains 
from his tenants, are hardly sufficient in these 
days of high prices. Poverty has pinched him in 
his old age and has compelled him to incur a 
large debt. 


The general public does not care 
to know his incomings and outgoings, 
his privations and star-gaizings. “What 


has he done after all ?”__asks the impatient 
critic. To him, | would say, is it not enough 
to find in this man a true lover of science 
who regardless of other peoples un 


favourable opinion of his work, their taunts 
and dissuasions, has devoted his whole life 
to the one pursuit of knowledge; who has 
shown the way to original research amidst 
difficulties serious enough to dishearten men 
in better circumstances who has employed 
his time usefully, instead of frittering it 
away like the usual run of men of his rank, 
on a work which guides the daily routine of 
millions of his countrymen? 


| do not pretend to express any opinion 
on the literary merits of his work but it 
appears to me that the metrical composition 
alone, apart from its value as a contribution 
to Hindu astronomy is such as to enitle him to 
a high place among the writers of Sanskrit 
verse of the present day. It contains, as he 
tells us at the end of the work, 2,500 slokas of 
various poetical metres. Of these 2,284 verses 
have been con:posed by him and the remaining 
216 quoted from the old Siddhantas. Of the 
latter, the Surya-Siddhanta and the Siddhanta- 
Siromani have been very largely drawn upon. 
Indeed, as Bhaskara has Brahmagupta for his 
guide, when writing his Siromani, Chandra- 
sekhara has, in the main, followed in the 
footsteps of Bhaskara. 


But Chandrasekhara has not been a 
blind follower of his master. The elements of 
the planets, given by Bhaskara, have not 
been accepted by his disciple, and for the 
simple reason, that they are not correct for 
the present diy. Bhiaskara’s elements are not 
accurate, though there is no reason for 
doubting the accuracy of his ob:ervations. 
The fact i;, he had to depend upon his 
predecessors—proubably Brahmagupta was his 
main guide—_for the positions of the plane's 
and was thus led to erroneous results. 


Chandrasekhara had the advantage of 
Bhaskara‘’s observations. The latter has, of 
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course, nowhere recorded his observations. 
But given his date and his elements, it is easy 
to find the positions of the planets as he 
must have observed them. For the elements 
if employed to calculate the positions of the 
planets after a long interval, may lead us to 
wrong results; but, if employed for places 
nearer his time, will be in accordance with 
his observations. Thus, furnished with one set 
of positions at a given date, Chandrasekhara 
himself supplied the other set required, and 
the result obtained is what Chandrasekhara 
has given us in the present work. For easy 
reference, the sidereal periods as he ascer- 


SIDEREAL PERIODS 


tained them, are given below side by side 
with those of European astronomy, the 
Surya-Siddhanta and the Siddhanta-Siromani 
It is not my object to criticise how far the 
constants employed in these two Siddhantas 
were true when they were observed, though 
it will be clear from the comparison that they 
are certainly erroneous for the present time. 
It is easy to follow when someone has led 
the way; but it needed the art of a rural 
Pandit, guiltless of western ‘fire’ to prove 
their incorrectness and to pave the way for 
further progress in this department. 


IN MEAN SOLAR DAYS 


European 


Surya Siddhanta 


Planets Astronomy 


Siddhanta- Siddhanta- 


4+Difference| Siromani+ Difference! Darpana+ Difference 


(4) 


(1) (2) 
Sun ... 365-25637 | 36525875 + 00238 
Moon ... 27.32166 | 27.32167 + -00001 
Mars ... 686-9794 | 686-9975 4+ -0181 
Mercury ... 87-9692 ' 87.9585 — .0107 
Jupiter ... 4332-5848 4332-3206 — 2642 
Venus ... 224-7007 224.6985 —- .0022 
Saturn ...10759-2197.10765-7730 + 6.5533 


365:25843 4- -00206 365-25875 4 -00238 
27-32114 — 00052 27-32167 4- .00001 
686-9979 4- -0185 686-9857 4 -0063 
87-9699 4- .-0007 87-9701 + -0009 
4332-2408 — .3440 4333-6278 4 -0430 
224-9679 -— .0028 224-7023 + .0016 


10765-8152 4 6.5955 | 10759-7605 4 -5408 
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It will be seen from the above that 
Chandrasekhara has practically assumed the 
sidereal periods of the Sun and the Moon, as 
given in the Surya-Siddhanta, but has 
materially advanced upon it as regards the 
periods of the other planets. Having regard to 
the comparatively slow motion of Jupiter and 
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of Saturn, and the nature of the instruments 
used, it would have been a surprise if closer 


approximation to their true periods were 
made. 


Let us now compare the mean inclinations 
of the orbits of the plantes to the ecliptic. 


NOOO OOO OOO DDD ODDO OOOO OOOO 


Eng. Ast. 

Mercury* 7° 0' 8” 
Venus* 3 53 35 
Mars 1 51 2 
Jupiter 1 18 41 
Saturn 2 29 40 
Moon 5 8 48 
Obliquity of 23 27 
the Ecl ptic } 


Surya S. Siromani Darpana 
5° 55! 6° 55! 7° 2 
2 46 3 6 3 23 
1 30 1 50 1 51 
1 0 1 16 1 18 
2 0 2 40 2 29 
4 30 4 30 5 9 
24 0 24 O୦0 23 30 


On account of the difference in the plane- 
tary theories and in the method of calculation 
between modern astronomy and our 
Siddhantas, the eccentricities of the planetary 


orbits cannot be compared with advantage. 
But as they make no difference in the case of 
the Sun and the Moon, their greatest equations 
are given here for comparison. 


English Astronomy 


Surya-Siddhanta** 


Siddhanta Darpana** 


Sun 1* 55' 19" 


Moon 6 3 41 


2° 1୦ 


31" 9୮ ୭୨ ଓ 


2 46 5 1 10 


ened eerste ener renee antee repre terre eee eater 


*The inclination given in the Siddhantas is reduced to the geocentric system. The general 


reader may be reminded that the inclinations are all subject to variation and that the old 
Siddhanta values were not so far wide of the truth as they appear from the table. 


#*According to Siromoni, the Sun’s equation is the same as is shown under Surya-Siddhanta 


and the Moon's equation is slightly less. 
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It will be needles to compare the rates 
of motion of the nodes and apsides. It is 
possible for n:odern European astronomy, 
with instruments enabling it with ease to 
measure the three thousand and six hundredth 
part of a degree, and with its engines of 
higher mathematics to handle 
problems, unheard of before, 
the elements of orbits 
observations 


to deduce 
from a very few 
made at no distant dates. But 


intricate 


it requires the lapse of years—nay centuries— 
to do the same with primitive instruments 
and equally primitive mathematics. The 
motions of the nodes and apsides are so slow 
that Bhaskara despaired of ever measuring 
them. Chandrasekhara was equally in despair 
in these cases. But as the positions of the 
Moon's nodes and perigee are often required, 
and their motions comparatively rapid, / quote 
their side-real period in mean solar days. 


ee 
Eng. Ast. Surya S$. Siromani Darpana 

Node 6798:279 6794-395 6792-254 6792-644 

Perigee ... 3232-575 3232-094 3232.734 3232-657 


The reader will notice that Chandrasekhara 
has devised a correction to be applied to 
the Mandochcha of the planets, Mercury, 
Mers and Saturn. He has called it Parochcha 
and the greatest amounts are 11° 20’, 7° 30’ 
and 5° for the three planets respectively 
(Siddhanta Darpana V.76). 


It is, however, in computing the Moon's 
place that Chandrasekhara has discovered 
some original correction,—_original in the 
sense of their having been unknown to the 
ancient astronomers of our country. It is 
curious to note that they failed to discover 
the perturbation, known as Evection which 
is said to have been detected by Hipparchus 
about 150 years B. C. It is an irregularity 
which may put the Moon forward or backward 
over a degree. Pandit Sudhakar Dwivedi 
informs us in his excellent manual, called 
Ganara-Tarangini, that Munjala ( A. D. 933) 
had something like ‘“‘evection’ in his karana 
named Laghumanasa. He appears to have 
been the oldest Hindu astronomer who 
detected the irregularity, though curiously 


erste ee 


enough, his successors including Bhaskara left 
it unnoticed. 


The next large irregularity of the Moon, 
called “variation,” has a period of one 
month, and a maximum of 39/31’. This 
inequality does not affect the time of an 
eclipse, and the fact sufficiently explains its 
absence in Sanskrit Siddhantas.* It is said to 
have been detected by an Arabian astronomer, 
Aboul Wefa about the year 975 A. D., and 
re-discovered by Tycho Brahe in the 1éth 
century. The last large inequality of the 
Moon's place is called “annual equation,” 
and has the maximum amount of 11‘ 9‘. This 
was also discovered by Tycho Brahe. 


It is singular that Chandrasekhara is the 
only indian astronomer who has detected all 
the three important irregularities of the Moon. 
As has been said before, he did not krow 
English and had not means of knowing of the 
existence of the irregularities from any foreign 
source; and the methods otf applying the 
corrections together with discrepancies 


*From Dwivedi’s Ganaka-tarangini, it appears that Nityananda in 1639 A, D. used a correction 
called Pakshika. But it is not clear from the name alone, if it had any connection with ‘‘variation’’. 
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between his values and those of Europe leave 
no doubt in our mind that he must be credited 
with their discovery. He has named the 
inequalities,  Tungantara, Pakshika and 
Digamsa, with the maximum amounts of 
2°40‘, 38‘ 12”, and 12’ respectively (S.D. VI. 7). 


For those who may be inclined to compare 
his corrections, his method of applying them 
is briefly described here. After the equation 
of centre (maximum amount 5° 1‘ 10”) has 
been applied to the mean Moon, call the result 
1st Moon, Mj Then add to, or subtract from 
it, according as the anomaly happens to be 
within the first six or the second six signs, 


160* × Sinf A — (0+3)] , Sin (Mi; — 0) 
R R 


„ 15t Moon motion | 
mean motion 
where A stands for the Moon’s apogee, and 0 
for the true Sun. The two signs (+±) are to be 
taken in the case of the light and dark halves 
of each ltinar month respectively. The result 
obtained is called the 2nd Moon, M,. 


To apply the Pakshika correction, take. 


Mac a4? (say). Subtract 2 from 3 (Signs) 

and take the less of two quantities, a and 
b i sin 2y 

(3-3) and say, it is y. Then, 90 the 


coorection required. It should be noted that 
the denominator (G0) is not constant, but 
can be obtained. The correction is to be 
added to, or subtracted from the 2nd Moon, 
as the latter lies within the first or the 
second quadrature. Call the Moon thus 
corrected, the third Moon, Ms. 


Now, take 1/10 ofthe Sun’s equation and 
multiply by the first Moon’s motion, dividing 
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by its mean motion. Add the result to the 
3rd Moon, when the Sun’s equation is subtrac- 
tive, and subtract from it when the Sun’s 
equation is additive. After this, the other 
corrections (such as Bhujantara), common to 
all the planets, are to be applied before 
the Moon’s place becomes apparent.* 


On a cursory view, the amount of 
Tungantara inequality appears double of 
that of evection. But if we take the Moon’s 
greatest equation of centre into account, 
the apparent discrepancy vanishes. For, the 
amount of the greatest equation of the Moon 
is 6° 18’, and the maximum evection 1° 20’ 
making the total of 7° 38’. Chandrasekhara 
has 5° 1’ as the greatest equation. and 2° 40’ 
as the greatest Tungantara, making the total 
of 7° 41’. The other inequalities discovered 
by Chandrasekhara are about the same as 
those in use in English astror omy. 


The astronomical constants adopted by 
our Indian astronomers open up a large 
field for enquiry. It is not my purpose to 
discuss their bearings upon the antiquity of 
Indian astronomy. But 1 cannot but remark 
that itis often reiterated in season and out 
of season than substantiated, that the Indian 
astronomers borrowed largely from Greek 
astronomy. As far as | am aware, this 
assertion is based upon (1) the identity of 
certain Sanskrit and Greek astronomical 
terms, (2) the fact of Garga praising the 
Yavanas for their proficiency in astronomy, 
and (3) the presence in Sanskrit of certain 
astronomical! treatises admittedly of foreign 
orgin. This is not the place to discuss the 
subject thoroughly. But as far as my 
knowledge goes, these arguments, when 


*it should be noted here. that the last-named inequality (Oigamsa) is also applied to the 
Moon’s node in the above-mentioned manner (S.0. VIII, 33). 
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weighed against others, are not at all 
convincing. 


The presence of Greek terms in Sanskrit 
is certainly a strong presumption in favour 
of the theory. But when the uses of the 
terms are taken into consideration, it is found 
that with the possible exception to the 
word ‘Kendra’* meaning ‘‘anomaly,” all the 
rest properly belong to astrology. Of course, 
when once the terms had been introduced 
into Sanskrit, our astronomers did not hesitate 
to use them freely in astronomy, side by side 
with pure Sanskrit terms. The passage where 
Garga extolled the Yavanas does not occur 
in an astronomical work, but in a Samhita 
which was rather a work on astrology than 
astronomy. Nor can we logically infer from 
the passage that the Yavanas were proficient 
in astronomy rather than in astrology, or that 
the Hindus borrowed the knowledge from 
them. The name Yavanacharya occurs only 
in connection with Samhita. Next the 
presence of Romakat and Paulisa Siddhantas 
among others of purely Indian origin proves 
nothing beyond the bare fact of their 
presence, and | do not see how it can be 
taken to imply that the Hindus had not 
obtained the constants of their Siddhantas 
by independent observation. On the contrary, 
the fact of their retaining the foreign name 
(at least the name Romaka), shows that the 
foreign Siddhantas were distinct from what 
were Indian, and there is no proof that the 
Romaka or any other foreign Siddhanta was 
ever in use in this country, superseding th2 
purely Indian productions. To give an analogy, 
a Sanskrit translation of the British Pharma- 
copoeia will no more prove the absence of 


Charaka than an English translation of the 
latter will prove the absence of the former. 
All that we can logically infer is that there 
was intimate intercourse between the Hindus 
and the Yavanas, a fact otherwise known 
from political history. The Hindus may have 
been indirectly influenced by the teachings 
of the Yavanas. But it must be admitted 
that the Yavanas may have been also 
influenced by their presence among the 
Hindus.. 


We can safely go so far, omitting all 
sorts of possibilities and vague conjectures. 
Having regard to our ignorance of the state of 
astronomy and its gradual development in 
India anterior to Aryabhatta, and our equa! 
ignorance of the source of the knowledge 
credited to Hipparchus, it is hazardous to 
speak of the indebted..ess of the one nation 
to the other. If the Hindus learnt the science 
of astronomy from the Yavanas, how is it 
that the constants of sanskrit astronomy are 
so different from those of Ptolemy ? How is it 
that the early Hindu writers were unacquain- 
ted with such useful as well as remarkable 
facts as the precession of the equinoxes, or 
the evection inequality of the Moon? On the 
contrary, the constants ought to have been 
identical, not only because they are believed 
to have a common origin, but also because 
‘they represent facts, as true for India as for 
Egypt or Greece. When one learns a science 
from another, it is natural to expect to fird 
him copying not only the theory but also the 
practice, write or wrong. Dr. Thibaut repeats 
the suggestion made by Biot, that the early 
Hindus learnt their astronomical theories 
probably from Greek astrologers, and, the 
Doctor adds, also from almanac-makers 


* See, however Bhaskara’s derivation of the word in his Siromani, 


{The Romaka-Siddhanta of Varaha-mihira is in no way superior to his Saura-Siddhanta, as 


was remarked by himself. 


Digitized by srujanika@gmail.com 


whose knowledge was as limited as that of 
their proto-types in the present day.* This is 
certainly an ingenious hypothesis; but as has 
been already remarked having regard to our 
ignorance respecting the growth and 
development of the science in India as well 
as in Egypt, we cannot but regard the 
hypothesis as not proven. | am inclined to 
believe that our knowledge of the source of 
Hindu astronomy has not advanced beyond 
the point where Colebrooke found it. All 
“that can be safely asserted is what the 
illustrious oriental scholar said, that “‘‘the 
Hindus have certainly received and welcomed 
communications from other rations on topics 
of astrology and we add, that their 
indebtedness to Greece for the knowledge of 
scientific astronomy is still an open 
question. † 


But this is a digression. We have said 
that Chandrasekhara had made a real 
advance upon existing Hindu astronomy. But 
the best test of a theory lies in facts. For 


the reason given below, it is not easy, 
however, to satisfy oneself whether his 
ephemeris 1s correct, and how much 


‘confidence may be placed in it. For rough 
comparison, the places of the planets 
computed by him are shown below, together 
with their places, first according to the British 
Nautical almanac, and next according toa 
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widely circulated Bengali almanac said to 
have been computed after the Surya-Sidhanta. 
The correction for precession in the places 
given in the Bengali almanac has been made 
by adding 20° 54’ to them in accordance 
with the almanac. Besides these, | append 
ephemeris for two other days from the 
Nautical almanac and the Siddhanta-Darpana. 

For various reasons, neither Chandra- 
sekhara’s, nor for that matter_—_any other 
Hindu almanac can coincide with the Nautical 


almanac. Neglecting minor corrections 
unknown in our almanacs, there is the 
determination of the exact amount of 


precession, without which no comparison is 
possible with European almanacs. To avoid it, 
the relative distances of the planets may 
be taken. It will be seen that while the 
Bengali almanc may be in error by as much 
as 4°, the error in the ephemeris by the 
Siddhanta-Darpana is limited to half-a- 
degree. The reader will, however, remember 
that a Hindu astromoner depends upon 
unaided vision, and is satisfied if the longi- 
tudes are correct to a half degree. Accepting 
this as our standard, the ephemerides by the 
Siddhanta-Darpana compare favourably with 
those of the N. A., While the greater discrep- 
ancies in the Bengali almanac conclusively 
prove how urgent has been the question of 
the revision of our existing almanacs in the 
light of observations now made.. 


Seana oe een piieneoeaeneeera eaten aia irae Cailaeeee ier ih nares eras rae a loreal einai 
*See, Introduction to Pancha-Siddhantika by Dr, Thibaut and Mm. Suddhakara Dwivedi. 


tlt is much to be desired that some competent scholar would collect the arguments for and 
against the theory of indebtedness, and let us know how far, and in what-direction, Greek influence 


on Hindu astronomy extended, 
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But before any reformation is attempted, 
an exact determination of the amount of 
precession becomes a question of paramount 
importance. The reader is aware that in the 
Hirdu system, the longitudes of celestial 
bedies are measured from a fixed point—say a 
star—in the ecliptic, instead of from the 
movable vernal equinox as is the practice in 
Europe. The question has therefore the same 
bearing upon our calculations, as the position 
of the so called First Point of Aries upon those 
of the Nautical almanac. 


Unfortunately, all attempts to solve the 
question have been practically fruitless. The 
reader will hence understand the chaos into 
which our almanacs have sunk. The gravity 
of the situation, and the difficulty of escaping 
from it, demand a fuller discussion than our 
space would permit. But then this alone can 
give us an opportunity of ascertaining 
Chandrasekhara’s success in this direction. 


Promising, then, that we measure longitudes 
planets from a fixed point in the ecliptic, the 
question resolves itself into a determination of 
the point. In other words, what is that point, 
or what is its longitude from the vernal 
equinoctial point ? Whatever and wherever 
that point may be, it is the starting point of 
our zodiac, and its longitude is known as 
ayanamsa, which literally means amount of 
solstices. For, we do not speak of the preces- 
sion of the equinoxes as often as we do of 
the precessio of the solstices. Hence, the 
ayana-chalanam of Saskrit astronomy is 
equivalent to the precession of the equinoxes. 
To avoid ambiguity we shall use the term 
ayanamsa rather than the arm.ount of 
precession. 
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The exact amount of the ayanamsa may 
be apparently determined in different ways. 
1. The Siddhantas furnish a rule for COomput- 
ing it, which is in principle the same as the 
method of finding the longitude of a star at 
any given date by applying the amount of 
precession to its longitude at some other date. 
2. Defining the initial point with the help of 
other data, such as the recorded longitudes 
of stars,its present longitude from the 
equinoctial point may be ascertained. 
3. Knowing the exact year when the initial 
point was fixed, its present longitude 
(ayanamsa) may be calculated from the known 
rate of precession. But it so happens that the 


results obtained by these three methods do 
not agree. 


To begin with the first method, it will 
be seen that the different Siddhantas do not 
agree, either in the nature of precessiona! 
Movement, or in its annual rate. According 
to some, the equinoxes have an oscillatory 
motion, tur: ing to the right and to the [eft of 
the initial point within certain limits, and 
extending over a large interval of time; 
while others maintain their continuous motion 
backwards. Colebrooke compared the views 
of the libration and revolution theorists, and 
gave the rate of precession according to each. 
They are as follows :— 


Libration Theory Annual! Rate 
Surya-Siddhanta 54” 
Soma* Siddhanta 54" 
Sakalya Siddhanta 54" 
Laghu-Vasishtha Siddhanta 54" 
Parasara-Siddhanta 52".35 
Aryashta Satika 

(quoted by Munisvara) 46"-25 


> me reer grea ateae aero 


* Ranganatha, in his commentary to the Surya-Siddhanta, quotes Soma-Siddhanta in support 


of the reading. 
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Revolution Theory Annual! Rate 
Munjala (quoted by Bhaskara*) 59-9 
Bhasvati 60" 
Grahalaghava 60" 


The derangement of the equinox from the 
initial point is 27° on either side according to 
the Suryva-Siddhanta, and this limit was 
prubably accepted by other libration theorists. 
Aryashta-Satika, however, gives the I mit 
of 24° instead of 27° (Colebrooke). 


We are not concerned here with the 
theories or the limits of fibration. Surya- 
Siddhanta and the works based upon it, are 
nyw almost universally adopted throughout 
India for computing an almanac, though in 
some places Grahalaghava occupies the field. 
Now from the first, we find the ayanamsa for 
the first day of Saka 1816 ** (13th April 1894) 
was 20° 55’, and from the second, 22° 50’ for 
the same day. These amounts represent the 
ninimum and maximum ayanamsa obtained 
from Siddhanta rules. 


Bcth the Surya-Siddhanta and Siddhanta- 
Siremani, the standard Siddhantas at present 
in use, give a rule to test the amount of 
ayanamsa by observation. !t consists in 
subtracting from 12 signs the longitude of 
the Sun computed after the Siddhantas for 
the moment when the Sun crosses the vernal 
equinoctial point. Thus, on the 13th April 
1894, the Sun’s longitude for Greenwich mean 
nov n was 23° 32’ 7“, while an almanac gives 


us 1° 27 25” as the Sun's longitude for the 
same instant, making the ayanamsa 22° 
10’ 37. It will be seen therefore that no-- 
withstanding the higher precessional! rate 
of the Surya-Siddhanta, the calculated amount 
becomes less than the actual by nearly 1° 16’, 
while the Grahalaghava makes it greater by 
about 39. 


To come to the second method, viz. to 
find the true longitude of the initial point 
as defined by stars. All the modern Siddhantas 
agree in the statement that the longitudes 
of all heavenly bodies are to be measured 
from the Star Revati situated on the ecliptic. 
The star has been identified with Piscium. 
Now, this is a star of the fifth magnitude 
and is barely visible to the naked eye. The 
question is, why was this particular star out 
of the many situated on the ecliptic, —_some 
of which are larger,—chosen for marking the 
beginning of the zodiac ? The answer has 
been_and there is no doubt about the 
accuracy of the answer_that the vernal 
equinox happened near the star when the 
present system of astronomical measurement 
came into vogue. 


So far it is plain sailing. For, we can easily 
find the longitude of the star from the 
vernal equinoctial point and at once get the 
required ayanamsa. From the Right Ascension 
and Declination of the star, §Piscium, on the 
13th April, 1894, we get 18° 23’ 49“ asits 
longitude.t This is however, less than the 
amount obtained above. it is clear therefore 


B8haskara did not believe in the libration theory. For, as has been shown by Chandrasekhara 
(\ 1. 100), he has directed us always to add the ayanamsa and never to subtract it. 


*“ In common parlance, we speak of the year being Saka 1816, though in reality we ought to 
say the <irst day of Saka 1817. The facts herein discussed were collected sometime ago, and as 
it mmaterial which year is taken tor illustration, they are not altered to suit the current year. 

*The modern Surya-Siddhanta gives 359° 50’ as the longitude of the star Revati. This would 


make the present ayanamsa greater by 10’ only. 
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that either the star Revati is not §Piscium, 
or it did not mark the initial point. No doubt 
exists about the identity of the star, neither 
can we suppose all the Siddhantas false in 
thier assertion. 


The latitudes and longitudes of thirty-four 
other stars are given in the Surya-Siddhan:a. 
They were not measured in the usual way. 
But from the express instructions as to the 
method of measurement adopted, we under- 
stand that the so-called long tudes, Dhurvas, 
are the longitudes of the Right Ascensions 
wf the stars supposing them to be on the 
eclipitc, and that the latitudes (Vikshepas) 
are the distances, north or south, of the stars 
from the ecliptic, measured along the declina- 
tion circles passing through the stars. Now, 
taking only the 27 stars of the zodiac, and 
comparing their reduced Dhruvas with their 
present longitudes, we find ourselves con- 
fronted with a curious result.” The difference 
between the recorded and the present 
longitudes is not the same for every star. 
‘Indeed, it varies from about 18° to 24°. 


Omitting Visakha, of which | am not 
certain, the mean difference of the longitudes 
of the stars of the first half of the zodiac, i. e. 
from Asvini to Chitra, is 21°, white that of the 
stars of the second half amounts to 19°* 
only. So, while the mean precession for all is 
about 20°, that for Asvini ( « Arietes ) and 
Uttara-bhadrapada ( « Andromeda ) , the two 
stars on either sida of Revati, is about 24° 
each. The question becomes more perplexing 
when remember that Bhaskara, who certainly 
madea few corrections, has given in most 
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cases the same longitudes as we have in the 
current Surya-Siddhanta. 


Our identification of some of the stars 
may be doubtful. ** But, taking al! the star- 
longitudes into consideration, we are forced 
to admit that somehow or other there were 
errors of observation. Possibly, these errors 
were partly due to the rude nears of obser- 
vation, increasing the errors with the increase 
of the zenith dista ce of the stars, and partly 
to azimuth errors. One or all of the explana- 
tions must be accepted as true, as we cannot 
suppose that any one having the slightest 
pretension to practical astronomy, however 
rough the instrument might be, could make 
such gross errors in the simple measuremerts 
required. To take the inean of the star- 
longitudes for a solution of our problem is, 
therefore, a wrong procedure, in as much a:, 
we are entirely in the dark as to the weight to 
be attached to the determinations. We shall, 
however, make use of them in another way 
later on. 


We now proceed to consider the third 
method, which consists in analysing the dates 
in which there was no ayaramsa. For this 
purpose, we require not only the dates but 
also the rates of precession assigned by the 
astronomers. We have already seen the 
various rates assigned by them. As the Surya- 
Siddhanta‘s rate of 54 secorids per year is a 
close approximation to the rate known at 
present, let us take this first for consideration. 


Apparently, the rate of 54 seconds is 
higher by nearly 4 seconds than the actual. | 
say apparently for the rate makes the 


* | understand that Prof. Whitney has discussed the point, and regret that ! have no access 


to his edition of the Surya-Siddhanta at present. 


®¢ Thus, if Asvini be identified with B Arietes and Uttarabhadrapada with ¥ Pegast, the 
amount of precession deducted from them becomes nearly equal and agrees with that obtained 


frem Magha. 
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ayanamsa fess, instead of increasing it in the 
proportion of about 50 to 54. It must be 
therefore really lower than the true rate. To 
explain the anomaly we have to consider the 
siddhinta year. The lenghth of the sidereal 
vear—the year used by us instead of the 
tropical year in use in Europe__is 365°25875 
mean solar days according to the Surya- 
Siddhanta, and is thus greater than the true 
length by 0.00238 days. Now, taking the 
Sun's daily motion at 59'8", we find that 
during the excess the Sun moves to the East 
through a distance of 8’.44 nearly. But the 
equinoctial point moves to the West. It is 
therefore clear that the precessional rate 
assigned! by the Surya-Siddhanta is practically 
54 = 8".44, or 45”-56 per year. Itis for this 
reason that the ayanamsa, calculated from 
the Siddhant, apparently higher rate, becomes 
less than the amount observed. Hence if we 
accept the Siddhanta’s length of the year, we 
should make the annual precessional rate 
50":244+8”:44 or 58"-68. It is remarkable that 
the rate of 45°.:56 per year is almost equal to 
the precessional .rate in Right Asscension. 
Whether the Siddhanta writer meant the rate 
to be what we find, 1 cannot say, though 
there are certain reaso. favourable to our 
conjecture. The point may be illustrated by 
taking other Siddhantas. Bhaskara’s year 
Consists of 365:25843 days, and is therefore 
longer by 0.00206 days. Hence, accepting 
Bhaskara’s year, we should have 50°24 4 7"-31 
or 57-55 as the precessional rate. Bhaskara 
does rot state in his Siromani any rate 
deduced by him, but evidently supports 
Mounjala’s rate of 59”-9. Moreover, his adoption 
of the rate of 60” a year in his Karana-kutuhala 


leaves no doubt in our mind as to the rate 
he used. 


Similarly, Ganesa, author of Graha- 
laghava, makes the year of 365-25856 mean 
solar days, which is thus longer by 0.00219 
days. He ought to have therefore made the 
precessional rate 50244786 or 58-10 
instead of 60°’ as he has done. 


Chandrasekhara accepts the length of 
the year of the Surya-Siddhanta, and gives 
57":615 as the precessional rate (S.D.VI-75). 
This is just less than the rate we have assumed 
above by 58"-68—57‘.62 or 1”-06.1 was sur prised 
to find this close approximation, and could not 
but ask him the data from which he derived 
the rate. In reply, he said that finding the 
Surya-Siddhanta and the Siromani make the 
ayanamsa either shorter or longer than that 
observed, he was for some time in a fix about 
the rate to be followed. Fortunately, while 
he was studying Jata-karma-paddhati with the 
help of the commentary called Jatakalankara 
written by Suryadeva some 800 years ago, he 
accidentally found a passage in which the 
commentator recorded the ayanamsa as it was 
observed by him on a particular day of a 
particular year. This find itself is not less 
valuable than Chandrasekhara’s rate. He gives 
however, 22° 26’ as the ayanamsa for the year 
we have taken for discuss on. 


Munjala appears to be the earliest writer 
who has given the date of the year of no 
ayanamsa, as well as the rate of precession 
observed by him. He wrote his work in Saka 
854, “ and the precessional rate assigned is 
59-9 in a year. We also learn from Dwivedi’s 
Ganaka-tarangini that according to Munjala, 


NOD OOO OOOO OOOO OOOO 


The date 584 given in the Ganaka-tarangini seems to be 


thoughout the Short notice of 


a misprint, though it occurs 


Munjala, excepting the passage where Pardit Dwivedi 


quotes from Munjala, making the date 854 Saka, adopted above, 
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Saka 434 was without ayanamsa. Now from 
434 to 854 Saka, there were 420 years, during 
which at the rate of 59.9 per year, the 
ayanamsa-had amounted to 6° 59°18’. However 
erroneous the rate given by Mujala may be, 
it will not be wrong if we take 6°59’ 18 
(say 7 )Y’ as the ayanamsa in Saka 854. We 
know, however, that the rate of precession 
coutd not have been greater than 58”-68 per 
year. Accordingly, the ayanamsa ଠobtaii.ed 
above carries us back through 429 years from 
Saka 854, the date of Mujala’s work. in other 
words, we find that according to Munijala‘’s 
data Saka 425 was the year of no ayanamsa 
at the latest. From the ayanamsa obtained 
from Muniala and that observed in Saka 1816, 
we note that the rate of precession amounts 
to 56-8 in a year. 


The next work we take is Bhasvati by 
Satananda,* which is still regarded as an 
authority for the calculation of eclipses. He 
wrote his work in Saka 1021, and according to 
him the rate of precession is 60’ per year. 
We also know that he regarded the Saka year 
450 as the year without ayanamsa. Now, 
calculating the amount of ayanamsa in Saka 
1021 in the above manner, we find that it 
was 9° 31’ in that year. From this, calculating 
backwards at 58.68 a year, we come to Saka 
437 as the year of no ayanamsa. We also note 
that the rate of precession reduced from the 
ayanamsa in 1021, amounts to 57-295 per 
year. 


In his Karana-kutuhala, Bhaskara has 
roughly given 11° as ayanamsa about Saka 
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1105. From this at the rate of 60’ in a year, 
the rate assumed by him, we are taken back 
to Saka 555, and, at the rate of 57.55 
which we have found before, to Saka 423. 
We also note that adopting his observation, 
the rate amounts to 56'/-624 per year. 


To take another example, we mention 
Ganesa who wrote his Grahalaghava in Saka 
1442. According to him the rate ot 
precession in 60” in a year, and Saka 
444 was without ayanamsa. These prernises 
lead us to infer that ayanamsa amounted to 
16° 38’ in Saka 1442, which at the rate of 58-1 
carries us back to Saka 412, a-date which is 
the earliest of all that we have hitherto 
obtained. But, considering that the amount of 
ayanamsa reduced, compared to the present 
amount, makes the rate as low as 53’/-4, we 
are led to infer that his data were wrong. It 
is to be observed, however, that the rate of 
58.68 if adopted makes Saka 422 as the year 
without ayanamsa**. 


We may almost guess the data from 
which Ganesa derived his rate. It is likely 
he accepted 11° as the amount of ayanamsa 
in 1105, as recorded by Bhaskara. From 
this he might have cbtained the Saka year 
444 as the start'ng year, and also the rate 
of 60 seconds a year, making the amount 
16* 37’ in Saka 1442. 


It remains to notice the data 421 Saka 
given by some minor authors. This is 
obviously based upon the Surya-Siddhanta’s 


Satananda was born in Orissa in Saka 990 (i. e., 1068 A. D) and wrote the Bhasvati in Puri 
in Saka 1021 (i. e, 1099 A. D.) by adopting centmal system. Hence his name was Satananda 


as it was a pleasure to him to use centinals. 


An error in observing ayanamsa is 


not 


(EDITOR) 


uncommon. One instance of it is furnished 


by Mahadeva who recorded 13° 45’ as the amount of ayanamsa in Saka 1238 (Dwivedi's 
G. T.), thus making the rate since then 52‘/-5 in a year. 
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rule, with its annual rate of 54, making 


20° 55’ as the amount of present ayanamsa. 
Chandrasekhara has not recorded the 
the data which furnished him the rate, 
Knowi- g, however, his ayanamsa and rate, 
a-d calculating backwards, we arrive at Saka 


415. 
$5 far we have obtained the following 


figures : 

Sakabda Rate Per year 

Munjala 425 56'' 828 

Satananda 437 57-295 

Bhaskara 423 56-624 

ChandraSekhar... 415 57.61 

Mean ଆଃ 425 7“ 09 
ipa NO ec I 


Having regard to the nature of the 
data we cannot expect a closer approximation 
than that shown above. We may therefore 
fairly take the mean of the dates, as well as 
the rates. On account of obvious inaccuracy in 
the data of Ganesa. the date and rate 
obtained from him cannot be rightly included. 
Neither will his date, if corrected increase 
the weight to be attached to the mean to 
be calculated from the above figures. We 
might, however, include the data 421 Saka 
given by certais writers. Indeed, it will be 
seen that dates of the starting year are of 
two classes; one somewhere near 450 Saka, 
and the other, 421 Saka. But the dates of 
the former class may be reduced to those 
of the latter class. It will be further observed 
that Munjala, the earliest writer of the set, 
makes the closest approximation to the mean 
Satananda seems to have committed an error 


* The cony from which the remarks 


are 


seeing that he assigns Saka 450 as the 
starting year. Madhava Misra, a commentator 
of his, makes the same remark and suggests 
that the Saka year 421 ought to be taken in 
calculations.” 


From what has been described above. 
the Saka year 421 or 427 appears to mark 
the beginning of the fixed zodiac. It is difficult 
to prefer one to the other. The Saka year 
421 is equivalent to the year 3600 of the 
Kali yuga, and the fact of its being 50, g0e5s 
in its favour. Besides, it is the year in 
which Aryabhtta composed his work, a work 
which enjoyed a wide reputation. Lalla, 
whose Tantra Bhaskara condescended to 
criticise adopted the year 421 Saka, and 
the writer of modern Surya-Siddhanta 
evidently held the same view while writing 


the ayanamsa rule. 


On the other hand, the great popularity 
of Varaha-mihira leads us to suppose that 
the present system of the zodiac had its 
beginning in Saka 427, and 1 belive all 
the anomalies noticed before may be better 
explained by accepting the year. We have 
an authority for our view in the Pancha- 
siddhantika itself. The often-quoted verse 
in which Varaha-mihira distinctly mentions 
the fact that in his time the summer 
solstice took place at the beg'nning of Car:cer 
is a complete answer to the question we 
have been discussing. 


Dr. Thibaut, the learned editor of the 
Panchasidhantika, however, finds difficulty 
in accepting Saka 427, as the date of the 
compositon of the work. As far as 1 can gather 


made was printed in Benares in Samvat 


1942. it is full of mistakes, but the sense Is clear. It is curious to note that Satananda 
while basing his work on the Surya-Siddhanta, gives a higher rate than what is given 


by the latter 


Madhava Misra tries tc justify this rate by altering the rule. 


“fara MATH” 0 “aT (୨g) 
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from his introduction to the work, his main 
objection lies in a statement of Amraja, 
quoted by Bhau-Daji, that “‘Varaha-mihira 
Acharya went to heaven in the 509th year of 
the Saka kala, i. e. A. D. 587.” For if Varaha 
be supposed to have written the work in 
Saka -#27, he must have lived to the gcod old 
age of eighty-two years after the composi- 
tion; and supposing him to have written it 
at the age of twenty-years, he must have 
seen 102 summers. 


Seeing that Varaha lived long enough to 
write a very large number of works, there is 
nothing in the statement intrinsically 
impossible. On the other hand, if the Saka 
year were not the epoch of his Karana, he 
defeated his own purpose. In deed, the idea 
of a Karana-writer using a date borrowed 
from some older Siddhanta, as has been 
supposed in this case, and thus representing a 
time other than that for which the work is 
written, is to say the least, self-contradic- 
tory. Then again as has been pointed out by 
Pandit Dvivedi, there is absolutely no proof 
of the validity of Amraja’s assertion. Dr. 
Thibaut admits that if Saka 427 be taken as 
the epoch of Varaha’s work, several facts, 
not otherwise explainable, become easy of 
explanationn All those considerations, 
together with tradition about Varaha’s time 
point to the conclusion we have already 
arrived at by discussing ayanamsa. 


Assuming then, that the zodiac at 
present in use was fixed in Saka 427, let us 
explain a few facts connected with it. 
First of all, we find that in 1389 years, which 


have elapsed since the date, gereral 
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precession has amounted to 19°-23/-7'/ ; while, 
had the Surya-Siddhanta’s year been in use 
throughout the Sun must have been in error 
by 3°-15/-30“/, thus making the ayanams? 
22 -38'-37“' in Saka 1816 last. The amount, 
however, differs from that observed by 28’, 
a quantity too large to be neglected. 
On the other hand, if Ganesa’s length of the 
year be taken, the error in the Sun amounts 
to 2°-9/-54“, making the ayanamsa actually 
less by nearly 38’. It is remarkable that the 
length of the year assumed by Bhaskara 
makes the total 22"-12'-21'/, nearly the same 
as is observed.” 


From the observed ayanamsa and the 
fact of its commencement in Saka 427, the 
precessional rate becomes 57:45. This is 
lower than that obtained by us form the 
Surya-Siddhanta’s year, but nearly the same 
as we obtained from Siromani’s year. This 
discrepancy between the rate calculated 
from Surya-Siddhanta and that found above 
can be explained by supposing that the Surya- 
Siddhanta’s year may not have been in use 


throughout the large interval of 1389 years, 
and that the rate of precession is not known 
so accurately as may be sufficient for the 
great length of time. The fact of Varaha'’s 
Surya-Siddhanta giving a slightly shorter year 
(as shown by Dr. Thibaut), makes no sensible 
differerice in the result. Be the explanation 
what it may, itis to be observed that 
Chandrasekhara gives 22°-26’ as the observed 
ayanamsa, which is 15’ greater than what 
we have assumed. This fact shows that 
somehow or other, the length of the year in 
use was slightly less than what we find it in 
the modern Surya-Siddhanta. 


ree iter etter rte repeater aerate eeetepeetee gee rere eee 


The formula 50-2411 t+ -0001134 t? is 


adopted for calculating the general precession. 


See Chauvenet’s Astronomy, The precession constant appears to be a little too large, as 
is remarked by the author. A calculation made from Bessel’s cunstant. allowing for its 


variation, renders the general precession nearly 1’ less. 
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At any rate, the vernal equinox in 
Revati did not mark the beginning of the 
existing zodiac. Ranganatha, a commentator 
of Surya-Siddhanta, supports us by saying 
that the equinox fell somewhere near Revati. 
For, the equinox fell on the star in Saka 
498, and during the period since elapsed, 
the Sun has moved through an excess of 
3°.5’-29”, thus making the ayanamsa 
21°-29'-18". Even the siddhanta’s position of 
the star leaves a difference of half a degree. 
So we must suppose that the star Revati was 
nearly a degree to the East of the initial point 
when the zodiac happened to commence its 
existing fixity. 

If any use is to be made of the recorded 
Dhruvas of the stars, it appears to me to be 
the most reasonable course to select those 
stars which are situated near the ecliptic. 
For, as has been already pointd out, the 
errors of observation by means of rude 
appliances will increase with star-latitudes. 
Accordingly, the following twelve stars 
situated within five degrees on either side 
of the ecliptic are given below for 
comparison. 

— Stars Longitude in Reduced {[ Differ- 


Saka 1816 longitude jence 


Krittika (23 Tauri)... 58°-14' | 38°-52' [19°-22" 
Rohini .. 68°-17' | 47°-56' |20°-23/ 
Pushya(§Cancri) ... 157° 21} 106°-0' |21°-21° 
Magha .. 148°-21' 129°-0' |]19*-21° 
Chitra* .. 202°-22'¦ 181°-23' | 21°-9' 
Visakhat b 

Anuradha . 241°-45“| 22431 [17°-14‹ 
Jyeshtha . 248°-17'| 230°-41' |17°-36? 
Purvashadha ..„ 273°-6' | 254°-30' |18°-36' 
Uttarashadha ... 278°-43' | 260°-18' |18°-25: 
Satatara ... 340°-05' | 319°-41' |20°-24 
Revati ... 373°-34' | 359°-50' |18°-34' 


* Bhaskar’s Dhruva of the star is assumed, 
tT lam Visakha. 
amounts to 22°-46' 


not certain of 


if it be 


The mean of the differences is 19°-18° 
carrying us back to about 433 Saka. If it were 
possible to hit upon the stars that were taken 
as fundamental stars for the measurement of 
the Dhruvas, we could have arrived at the 
correct result. We might fairly take the star 
Magha as one of them, since it is a star of the 
first magnitude, situated on the ecliptic, and 
otherwise important in Sanskrit astronomy. It 
would be seen from the precession of the star 
that the Saka year 430 is reached. 


As has been already pointed out, an 
allowance must be made in the amount of 
precession deduced from the recorded 
Dhruvas of stars. Still, the mean general 
precession furnishes approximately the date 
of their measurement. Dr. Thibaut has 
employed the method to determine the 
“beginning of the scientific period of Hindu 
astronomy”. From Prof. Wh tney’s discussion 
of the star-longitudes given in the modern 
Surya-Siddhanta Dr. Thibaut places the period 
somewhere in the fifth century A. D. It is, 
however, strange that he has omitted to 
discuss the bearing of the Dhruvas of the 
seven stars he has found in the old Surya- 
Siddhanta. Omitting Aslesha which I! cannot 
identify with certainty, the mean general 
precession of the remaining six amounts to 
about 24°. This implies, then, that astronomy 
as a science began to be cultivated in india 
in the second century A. D. at the latest. 


We have already dwelt rather too long 
on the determination of the starting point. 
But considering the importance of the question 
in settling one of the fundamental 
preliminaries to any possible revision of onr 
current almanacs, a word or two more on the 
subject may be excused. 


identified with « Libra. the difference 
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Chandrasekhara gives two methods for 
determining the starting point. One is based 
upon a verse of the modern Surya-Siddhanta, 
which he takes to mean that the declination- 
circle passing through the pole-star marks the 
junction between Aries and Pisces (XI1.61). 
He further cites his authority for thus 
interpreting the verse from Brahma-Jamala. 


1! am inclined to believe that he is 
mistaken in thus interpreting the sloka of the 
Surya-Siddhanta, though | have not seen 
Brahma-jamala, nor have | an opportunity of 
doing so now. Taking, however, the rule for 
granted it will be seen that the Dhruva of the 
star was 21°-42’ in Saka 1816. But from the 
annual variation in the star’s R. A. the change 
in its Dhruva is nearly 32 minutes in a year. 
This fact aione demolishes Chandrasekhar’s 
view. 

The other method suggested is an 
inverse application of the Sun‘s place, calcu- 
lated after the Surya-Siddhanta (S.D.V1. 89). 
Assuming his calculated place to be correct, 
it is easy to find the beginning of the starting 
point of measurement. In the absence of a 
better method, this remains the only feasible 
course of procedure, and it is by this method 
that we have got the present ayananisa. 


It will be noticed (5S. D. XII. 10) that 
Chandrasekhara gives 5°N. as the polar 
latitude of Revati. The fact is, he has given up 
the Revati of our ancient astronomy for the 
simple reason that the Siddhanta Revati is 
hardly recognisable, and therefore practically 
useless. His Revati is not £ (zeta) but 7 (eta) 
Piscium. How far this innovation will be 
acceptable to the public, remains to be seen. 


Instances-of giving old names to: new 
stars are not rare, and this appears to be one 
of the main difficulties in identifying stars 
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of different Siddhantas. For example, the star 
Pushya of Varaha-mihira’s Surya-Siddhanta 
must have been a different star from the one 
receiving the same name in the current Surya- 
Siddhanta. For Pushya of old appears to have 
been Proesepe of the Greeks, while modern 


Pushya is § Cancri. 


It may be useful to know the stars to 
which Chandrasekhara applies the Siddhanta 
names. For this purpose | got a chart of the 
stars made by him from which the following 


list is prepared. 


1. Asvini 
2. Bharani 
3. Krittika 
4. Rchini 
5. Mrigasira 
6. Ardra 
7. Punarvasu 
8. Pushya 
9. Aslesha 
10. Magha 
11. Purvaphalguni 
12. Uttaraphalguni 
13. Hasta 
14. Chitra 
15. Svati 
16. Visakha 
17. Anuradha 
18. Jyeshtha 
19. Mula 
20. Purvashadha 
21. Uttarashadha 
Abhijit 
22. Sravana 
23. Dhanishtha 
24. Satataraka 
25. Purvabhadrapada 


26. Uttarabhadrapada . 


27. Revati 
Agni 


«x Arjetes 
41 Arietes 
Tauri (Pleides) 
x Tauri (Aldebaran) 
A Orionis 
« Orionis 
Geminorum 
Proesepe (in Cancer) 
¢ Hydrae 
Leonis (Regulus) 
8 Leonis 
Leonis 
8 Corvi 
« Virginis (Spica) 
« Bootis (Arcturus) 
« Libra 
8 Scorpionis 
« Scorpionis(Antares) 
¥ Scorpionis 
8 Sagittarii 
Sagittarii 
Lyri (vega) 
Aquiloe (Altair) 
Bg Deliphinii 
¥ Aquarii 
B Pegasi 
« Andromeda 
£ Piscium 
B Tauri 
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Brahmahridaya — Aurigae (Capella) 
Prajapati — Aurigade 

livaka — Orion's belt 
Lubdhaka — Sirius 8 

Agastya — Canopus 9 

Kratu — Ursa majoris 
Pulaha = Ditto 

Pulastya = Ditto 

Atri es Ditto 

Angira Ditto 

Vasishtha os Ditto 

Marichi = Ditto 
Apayavasu «+ 5°N. of Spica; 5th mag. 
Apamvatsa . 6°N. of Apaya; Sth mag. 


The polar longitude and latitude of 
Chandraskhara’s Revati, as given in the work, are 
slightly incorrect. In a letter to me, he gave 
359°10‘ and 5° 30‘ N. as the corrected longitude 
and latitude. Accordingly, the precession 
of the star amounted to 22° 20-41” in Saka 
1816. These corrections were thought necessary 
by him in order that the observed ayanamsa 
might agree with the precession of the star 
as he ascertained it. But we cannot but 
admt that he has confounded ayanamsa 
(or sun-precession) with star-precession.” 
For, it is obvious the amount of ayanamsa 
we observe by the Sun affects only the Sun’s 
place in finding the moment cof his crossing 
the equinoctial points, while the general 
precession of the stars remains unaffected 
by the slight increase assumed in the length 
of the year. But credit must be given him 
for his consistency in the view, however 
wrong it may be in the light of the facts 
disclosed. 


Another important improvement made by 
Chandrasekhara is in the Sun‘’s parallax. The 
histrory of his attempts at deterining it is 


no less interesting than the results he actually 
obtained. The ancient astronomers of India 
were satisfied with taking for the parallax 
of each planet, 1/15th part of its mean daily 
motion. Accordingly, the Sun’s horizontal 
parallax was considered to be 3’ 56”, and 
that of the Moon 52’ 42”. With rough 
instruments at their disposal, the ancient 
observers could not but assign wrong 
values. But awkwardly enough, the parallaxes 
of the Sun and Moon come into every predic- 
tion of their eclipses. So while modern astre- 
nomy increases the distance of the Sun to 
something like 400 times the distance of the 
Moon, our ancient astronomers placed him 


no farther than 714 times this distance. 
Chandrasekhara has removed him to a 
distance of about 154 times the mean 


distance of the Moon. 


Chandrasekhara told me that before he 
got the parallax, he had passed many an 
unhappy day. He was then very young, but 
was anxious to know the Sun’s distance. 
He could not even imagine how the distance 
could ever b2 known. The ancient works 
were dogmatic in their assertions, and did not 
say a word about the method employed. By 
his failure in approaching the problem, he 
became disheartened. One day thus dejected 
in mind, while he was coming home, he noticed 
an image of the Sun projected through a 
narrow aperture in a fence of palm leaves 
close to his house. This phenomenon well 
known to every tyro in physical science made 
him reflect, and he thought that he had got 
a solution of his problem. Could he but get 
the Sun‘s real diameter. This similar triangles 
on the two sides of the aperture, with their 
bases formed by the Sun and his image, would 


An instance of an error of this kind is current in our Bengali almanacs in 


which the equinoxes are put two days later on account of the ayanamsa being 


taken at 20° 55°, 
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enable him to find the distance. He hastened 
home, but before he looked into any work 
for the Sun’s true diameter, he saw his error. 
For, was he not assuming the thing he wanted 
to find out ? And his exultation was followed 
by despair. 


At this stage the problem rested for 
several years, till he became acquainted with 
rules for calculating eclipses. He found that 
the parallax of the Sun assumed in the 
Siddhantas was too large to make predictions 
of eclipses correct. The annular and total 
eclipses, together with those in which the 
Moon just grazes the shadow, were his land- 
marks in the determination of the problem. 
He was for sometime in a sea of doubt. 
Perhaps the Siddhantas were wrong in the 
matter of parallax, as in many other matters. 
Perhaps his observations were not made with 
that degree of accuracy which was demanded 
by such problems. 


These questions were never out of his mind 
for a single day through a long year. An 
accident favoured him. He was reading the 
Atharvan Upanishad, and was surprised to find 
that the Sun‘’s diameter was not 6500 yojanas. 
as given in the Surya-Siddhanta, but 7200. 
yojanas. This gave him a fresh basis for 
calculation, and he was satisfied that this 
diameter did not shift his landmarks to any 
extent which he could detect. This gave 22” 
for the Sun‘’s horizontal parallax, and with 
careful calculation that of the Moon was found 
to be 56°’ 28”. Repeated observations left no 
doubt in his mind about the correctness of his 
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figures. Besides, here was an authority from 
Sruti itself. * Taking 72000 yojanas for the 
true diameter of the Sun, the distance of the 
Sun from the earth was found to be between 
105 and 106 times the Sun’s diameter. In other 
words, the distances of the Sun and the Moon 
are 9510 and 61 radii of the earth respectively 
(Vill. 12, 13, & XIX. 49). 


The introduction is brought to a close 
with another topic well-known even to the 
boys of our elementary schools. It is about the 
movement of the earth, which Chandra- 
sekhara does not admit. It is curious 
no doubt to hear a man given to astronomy, 
maintaining with all seriousness an idea 
which mankind has learnt to repudiate since 
the days of Copernicus. And there are men 
who, talking glibly of the earth's movements, 
thought that his calculations could not 
possibly come out right from such wrong 
fundamental premises. It is needless to argue 
the matter with those whose rudimentary 
knowledge of mathematics did not enable 
them to understand relative motion and I 
would not have introduced the topic, had it 
not been made the sole 


criterion of the 
merits of this work. 


To such critics, | would suggest that 
centuries elapsed during which our forefathers 
and the forefathers of Europeans did not even 


dream of the possibility of this firm and fixed 
earth’s spinning like a top round its axis, far 
less of its rushing onwards with headlong 
speed. Chandrasekhara had not the advantage 
of our modern schools, and has not imbibed 


OOOO 


Lately he learnt that European astronomers find the Sun‘’s horizontal parallax to be about 8°’ 


and that of the Moon S56’ 40°’. But he has found no reasons for correcting his figures. He 
[4 “ 
says, the difference between the parallaxes of the Sun and the Moon amounts to 56 32 


according to European astronomy, 


while he finds 56’ 6°’ giving results agreeing with 
observation. Now, if the difference were changed by 26°, 


an annular eclipse would be 


. vs . or 
changed in to a partial, a partial into an annular and a total into a ‘‘touching ” one, 
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the spirit of taking such things on trust. His 
is a work of unaided effort, and it would be 
surprising if he, along with the schoolboy, 
talked of the movements of the earth: On 
the contrary, a miserable Odia translation of a 
Bengali compilation from English popular 
astronomy made him a confirmed believer 
in the stationary condition of the earth. The 
arguments put forth in the book to establish 
the movements of the earth may be suffi- 
cient to satisfy those who do not try to 
realize the matter, but unfortunately were 
not convincing to a man who struggled hard 
to reconcile the new idea in all its bearings 
with his own observations. 


Indeed, the translation and another of 
like nature were the only sources from 
which Chandrasekhara learnt something of 
western knowledge. They may have so far 
influenced him as to modify his ideas about 
physical astronomy, vague indications of 
which will be seen in certain passages of 
this work,” but had hardly any effect upon 
hirn as regards mathematical astronomy. The 
reader will find him doubtfully speaking of 
the satellites of some of the planets, of the 
proportion of land and water on the globe, 
and the latitudes of one hundred and eight 
places derived from modern Odia maps and 
other sources. In these he sees no reason 
for di:believing what is actually observed. 
But where are the observed proofs of the 
movements of the earth? 


To controvert the theory ot the 
movements, he has divided his arguments to 
the contrary into three classes. The move- 
ments are opposed to Sastric authority, to 
common sense, and to logical reasoning. 


To do him justice, | believe he would not 


hesitate a moment to modify his views, 
could he get the modern theory in all its 
details. He has thus rendered a service to 
us by compelling us to think. The same 
service was rendered by the heroic John 
Hampden who a few years ago essayed 
to prove that the world, instead of being 
a globe, was in reality as flat as a table. 
There is a tendency on the part of mankind 
when it has established any doctrine, to 


assume that it cannot possibily be disputed 
and so in time we even forget the argu- 


ments by which the truth was established. 
There is thus a need for these exceptional 


ard more or less original heretics who 
challenge our accepted doctrines. 
But the peculiarity of his theory is 


that though the earth occupies the centre of 
the universe, the planets do not revolve round 
it. They revolve round the Sun, and the Sun 
taking all the planets along with it revolves 
round the earth (V. 6). The Moon is of 
course a satellite of the earth, and makes 
no difference in the old and new astronomy. 
But where could he get the theory of the 
planets describing ovals round the Sun ? It 
is not imported from the West, but is a 
direct corollary frcm the elements of the 
planets themselves. For if we plot the 
calculated places of a planet with respect to 
the Sun, the former will be found to describe 
something like an oval round the latter. 


Indeed, 1 believe that this view of the 
solar system was held by our ancient 
astronomers. We cannot suppose that they 
could be so igrorant as not to see this simple 
deductior. The late Pandit Bapudeva Sastri 
gave other arguments in support of this 
doctrine of the ancient astronomers (See his 


See V, 79 for possible satellites; Xl. 40 for phases of plantets; XVll. for force of gravitation, & Cc. 
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‘pamphlet Bhubhrama-Vichara), though I am 
inclined to think that the Sastri went rather 
too far in drawing the inference that our 
astronomers supposed the earth to be a planet 
of the Sun. 


This system, formulated anew by our 
author, forcibly reminds one of Tycho Brahe, 
and bearing in mind Chandrasekhara’s life, we 
may regard him as the veritable Tycho of 
India. Like Tycho, our author belongs to a 
noble family, which had for a series of 
years claimed independence. Tycho’s early 
education was in Latin, and what Latin is to 
Europe, Sanskrit is to India. Young 
Chandrasekhara was early acquainted with 
the sacred lore of Sanskrit. His knowledge 
was so far advanced as to enable him to 
compose verses in it, as Tycho could in Latin. 
Tycho had been destined to lead a soldier’s 
life, but his uncle who adopted him made 
him study law. While he was so engaged, 
his attention was first drawn to astronomy by 
the prediction of a solar eclipse in 1560 A.D. 
Like him Chandrasekhara received his education 
from his, tincle, and the same search after the 
unknown led our Indian Tycho to penetrate 
the mysterious destinies of men with the 
help of astrology. It is said that all sciences 
had their origin in wonder, and it is pre- 
eminently true of astronomy. Nothing but 
star-gazing could have excited the simple 
yet noble utterances of the Vedic Rishis, and 
star-gazing has given birth to a Hipparchus 
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and a Galileo, and may we acid, to the Tycho 
of FfKurope and the Tycho of india? 
The European Tycho had Copernicus 
before him and the long ascendancy 
of the Almagest was fast coming to a 
close. Chandrasekhara’s Almagest was 
Surya-Siddhanta, and his Copernicus was 
Bhaskara. Both Tycho and Chandrasekhara 
detected at an early age discrepancies 
between observation and calculation. Tycho 
held and Chandrasekhara still holds the same 
views about the solar system. The 
Copernican theory was before Tycho, and 
Chandrasekhara knew the theory of 
Aryabhatta, and we may add, heard not 
only of the diurnal rotation of the earth 
propounded by the renowned Aryabhatta, but 
of the annual revolution of the earth round 
the Sun from modern Geography. But both 
declined to accept the new theory on almost 
precisely the same grounds. Tycho rejected 
the Copernican theory chiefly for two reasons. 
“One reason,” says Professor Young, was 
that it was unfavourably regarded by the 
clergy, and he was a good churchman. The 
other was the scientific objection that if the 
earth moved round the Sun, the fixed stars 
all ought to appear to move ina correspend- 
ing manner each star describing annually an 
oval inthe heavens of the same apparent 
dimensions as the earth’s orbit itself, seen 
from the star. Technically speakirg, they 
ought to have an annual parallax.’”’* 


* The fact that the stars should have parallaxes if the earth revolved around the Sun 


was known at a very early date. Tycho Brahe observed them in 


whether they were sensibly fixed in the sky or not. 
they did not change their positions during the year. He inferred from this 


earth remained fixed and that 


the Sun moved, 


order to discover 


his observations went 
that the 


the fact that 


So far 


His error was due to 


his observations were not sufficiently accurate to show the slight displacement which 


the stars have. His observations were made shortly before the invention of the telescope 
and he could not measure the minute angles through which the stars were displaced. 


In fact, there distances are So great and 


that the 19th century was well 


advanced’ before astronomers 


displacements are so small 
succeeded in finding 


the parallactic 


any stars with measurable paratllaxes,—EDITOR. 
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Chandrasekhara is equally superstitious with 
Tycho, a staunch Hindu to the backbone. 
How can he disbelieve the Sastras ? And, 
besides, ‘‘the stars do not shift their places 
according to the seasons of the year.”* 


The parallel drawn between Tycho 
and Chandrasekhara is close so far. But it 
fails when we remember that Tycho had 
the benefit of a university education, of 
the patronage of kings, and what is more 
importa’ t, that he had instruments as delicate 
as he could desire. Chandrasekhara has spent 
his life among his native hills, has seldom 
been five miles away from his little village 
and did not receive any encouragement from 
anybody in respect of his work. Tycho had 
the friendship of Frederick Il of Denmark 
who gave him an estate in Norway; “a 
pension of £400 a year for life,a site for a 
large observatory, and 20,000 to build it 


with,” and philosophers and statesmen and 
kings came to visit his observatory and dined 


at his table. 


And what did our Indian Tycho. 
receive ? He met with sneers from his equals 
in position, because he shook off the 
aristocratic prejudice against star-gazers and 
fortune-tellers. He had no one to encourage 
him in his pursuit, and no notice was taken of 
his work. Our Government could only confer 


upon him an empty title which he had 
never coveted. Geniuses are like delicate 
plants, never plentiful anywhere. and 


depend upon tender care for growth and 
development and fertility. Let me therefore 
hope that the past neglect of his country- 
men may yet be compensated, and that 
better days may yet dawn upon our old and 
crippled observer of heavenly bodies. ** 


A 


: : 
Many of his arguments are directed against a misconception of the new theory 


For instance, he argues that if the earth be rolling like a wheel, then it ought to mov 
s e 


only 12,000 Krosa per day; for that is 
you say, its daily motion is 8, 00, 000 Krosa. A stone whirled 


the length of the earth’s circumference. But 


round has always the same 


face turned towards us; how can there be an alternation of day and night by the rota 


tion of the earth, and so on. 


e* The above article reproduced is the introduction written in Feb’ 1899 at Katak (present! 
Cuttack ) by Late Professor Jogesh Chandra Ray to the book ‘Siddhanta-darpana’ of Hae 
Chandrasekhara, published for the first time in deuanagari script. (EDITOR) 
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The Historical back-ground of 


The production of Siddhanta Darpana, by 
Mahamahopadhyaya Chandrasekhara Simha 
Samanta a greatest work on Indian astronomy 
in modern age of science was possible only 
due to culture of Jyotisa or Astro-science in 
Orissa from ancient times. An attempt has 
been made in this paper to throw some 
welcome light on the historical back ground 
of this monumental work on Indian 
Astronomy. 


Culture of UJyotisa in Orissa from 


ancient times : 


The cultivation of the science of Jyotisa 
in Vedic India is proved by the existence of 
the six Vedangas or the six limbs of the Veda 
of which Jyotisa was one.’ It orginated and 
grew up as a handmaid of the Veda with the 
primary object of helping the Vedic rituals. 


During the period of renaissance caused 
by the spread of Jainism and Buddhism on the 
one hand and the consequent revival of 
Brahmanism, asa reaction against this 
movement for religious reformation on the 
other (C. 400 B. C to 100 A. D.) there was 


the Siddhanta Darpan 
by Chandrasekhara 


w K. N. Mohapatra, B. A. (Hons.)D. Ed. 


unprecedented development of different 
sciences and arts in India. It was during this 
period that the great astronomical Sidhantas 
like the Surya Siddhanta, and the Siddhantas 
by Pitamaha, Vasistha, Parasara and others 
were written. According to some scholars 
the chief five Siddhantas in Jyotisa are 
“fqamefagrd, ସqୁgafacofagrrd, ଞୀ- 
fag, afrfagre and qxufaelra” of 
which Suryasiddhanta is regarded as the 
best and most authoritative. The popularity of 
this work in Orissa is proved by the discovery 
of some commentaries written on it in this 
land, on different dates as will be shown 
later on. 


With the revival of Brahmanism in Orissa 
in the post Gupta period, the studies of the 
Vedas and Vedangas advanced very rapidly, 
which will be evident from the quotations 
made below from the epigraphic records of 
the early Ganga Kings issued between C. 650 
and 900 A. D.__# 


(a) ସୟqqTFUTTTT FTCA 
(b) AFICTHITNT hGH 


(1) fsraT (Phonetics) %eqT (rituals) qT TT (Grammar) 


fat (etymology) ge (metre) Ug — 
FAA (Astronomy) fa aAqTaT 


ଏ୪ସ୍ସୀମ ୩୪ 


(2) (a), (b), (¢), (3), (e), (1), (8), (hb), (), ()— 
Inscriptions of Orissa, Vol, li by Rajaguru, pp. 54, 59, 64,70, 76, 82, 87, 104, 214, 229. 
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32 
(c) Aq: Tq Gର୍ଯ-ଏa- 
fra fas - STH -F HTT: 
(d) aay fgra-quU-smafqa-T4- 
fargrarfanrara-macg Rar 
JT x x × 


(e) AATF ITT x × × freer 


(f) AAG ITTTT x x × 
FTE Har 


(8) AGATE ITTT x x x 
fac araTa rae: 


(h) froma ସଦସ 
(i) ସସ afa: fake maf 


GIF TIFF: ATH T-TANT- 
GNTITNIITH ET: 

(J) rATMa 4 AGT FIGNT:.. ATT 
TET: 


The donees of the above records must 
have been well versed in the Vedanga 
Jyotisha, which was being studied with great 
deal and de2votion in this land, but no more 
information is obtained about them from 
any other source except the above referen- 
ces in the contemporary epigraphic 
records. 


It is known from the Tandivada grant 
of Sri Prthvi Maharaja? which can be 
assigned to the sixth century on 


palaeographic grounds that intensive study of 
ସସ-ସଙT gH -au-SIfeG and TT was being 
made by the scholars of that age. Saddharana 
Bhatta, the chief minister of Janamejaya 
Deva (|, the founder of the Somavamsi 
supremacy over Orissa (C, 880-920 A. D.) was 
a great scholar like waqt or Brhaspati and 
was proficient in ditferent branches of 
learning e. g.— 


ଷର୍ଷମ୩୪୮, ମୀ, ଖ୯୮୨୮, ୩, ସସ, 
ଅସ, AT, ୫୯୩ ଝଖସଙ 1 


Satnananda, a famous Astronomer of 


Orissa : 


Satananda Acharya of Purushottama or 
Puri, who was famous in the past ages for 
his well-known works entitled ‘Bhasvati’, 
Satananda -Samgraha and ‘Satananda 
Ratnamala’ has escaped the notice of the 
notable writers on Sanskrit literature. He does 
not find mention in (1) History of Sanskrit 
literature by Macdonell,5 (2) History of 
Indian literature Vols.’ 1 & Il by Winternitz® 
(3) History of Sanskrit literature Vol. | by 
Dr. S. N. Dasgupta and Dr. S.K. De though 
a brief note was given about this renowned 
scholar by M. M. Chakravarti in his valuable 
paper ‘On the Eastern Ganga Kings of Orissa’ 
published about 67 years ago® Keith only 
gives the date of Bhasvati by Satananda in 
his A History of Sanskrit literature? 


3. EE. 1. Vol, XXIV, PP 88-99 


4. (a) Three grants of the 31st year edited by J. F. Fleet, E. I. Vol. lil, P, 345-350, 
(b) Kalibhana grant of the 34th year, 1. H. Q. Vol. XX. P, 200. 


Published in 1899. 


Vol. | Published in 1947, 
J. A. S. B. 1903 P. HI, 
1928 Edition P. 523. 


- 


DO ® ଏ ୩ ଫା 


Vol. I, Published in 1927 and Vol. If, published in 1933. 
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whereas Sri V. V. Varadachari, the djatest 
writer on the history of Sanskrit literature 
writes one line only e. g. On Karana 
written the Bhasvati 
unknown date 2°, 


was 
by Satananda of 


Thus Satananda, a great astronomer, of 
Orissa is now practically lost into oblivion 
although his work Bhasvati was once accepted 
as an authority on Jyotisa and had several 
commentaries written by scholars of different 
parts of India, which bear ample testimony 
to its popularity among the later astronomers. 
But now some light can be thrown on 
Satananda and his works with the pieces of 
information elicited from different sources. 


Timo of Satananda : 


It is clearly stated in the last verse of 
his work Bhasvati quoted below that 
Satananda of Purusottama (Puri) the son of 
Sankara and Sarasvati, finished this work i} 
the Yugabda (Kha-0, Kha-O0, Asvi-2 Veda=4) 
or 4200 years e. g. (A) Yugabda 4200 is equal 
to 1099 of the Christian era. This fact is 
corroborated by the first verse of this work 
quoted below, which states that Satananda, 
a devotee of Murari or Visnu wrote the 
Bhasvati for the benefit of the students when 
the year Sasi (1), Paksa (2), Kha (0) and 
Eka (1) or 1021 of the Saka era had already 
expired (B). 


10. A History of the Sanskrit Literature p. 204, 
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Saka year 1021 fell in 1099 A. D. Thus 
it is convincingly proved that Bhasvati was 
begun and finished by Satananda in Yuga year 
4200 and Saka year 1021 which is equivalent 
to 1099 A. D. 


Astronomica! Calculations made from 
Puri : 


M. M. Chakravarti who first made a 
brief notice of the Bhasvati rightly pointed 
out thus after careful study of this work. ‘‘He 
(Satananda) was of Purushottam (i. e. Puri) 
and according to commentators he based his 
calculations on the meridian of this town”. 
This view of Chakravarti is corroborated 
by the last verse of the Bhasvati quoted 
below (A), which is found in all the five 
manuscripts of this work preserved in the 
Orissa State Museum, as well as in others so 
far noticed in Orissa. The term GHEY: 
used in this verse clearly proves that 
Satananda was the resident of the sacred 
town of Puri in Orissa, whichis known as 
Purushottam Kshetra from the days of 
yore 2. 


Bhasvati of Satananda : 


It is difficult to say at the present 
state of our knowledge the exact number of 
works compiled by Satananda. But his work’ 
‘Bhasvati’ which was also called. 


11. J- A, S. R. 1903, P. Ill. The verse which is not qutoed by Chakravarti runs as follows :— 
aTOTERSTA NTT TA TESTI HITTING: | 
ଷ ସୁ ମସ ଖଂବ ସ୍ଷ ୩୮୩୮୪୦ କସ ସ୍ଫ ପୁ 
(4A) uarfaarfra gree Gonfafa: Mgmaned: | 
ମୁ ୍ବାଗୀମଙକ ସର୍ଷୀଙମୀଙ ୯୯୩୭୮ Ng: 11 
(B) a Futura Manga sf sfare: | 
aT wreadt froafgarmmg or Aaa shames: 


12. O. H, R J. Vol, IIE No. 1 pp. 6-21. 
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‘quiaglaurt’ or Gafagleaureadl was 
well-known in India. It is divided into eight 


sections called sftr#T< as given below : 


(1) frfaa sifasr, (2) TEn afar 
(3) frfafaegrfsr, (4) Tergerfasre or 

Tefaarfas, (5) famrsafa+r, 
(6) araagmfasrt, (7) qurgurfasrt, 
(8) afer 


From the introductory portion of this 
work quoted below : 


ଅସ ଗଷ ମମ ସଏବ୍୍‌ସୀ୍‌ 

ମ୍ଫ Rg ଷମ୍ୀଷୀ୍‌ PV” 

—It is known that he accepted the 
works of Mihira or Varahamihira and the 
Suryasiddhanta as authorities for his work. 
Satananda called his work quffrgTeq aT in 
imitation of the famous qafagTfa#T by the 


celebrated astronomer Varahamihira by whom 
he was greatly influenced, Suryasiddhanta 
followed by him is a very ancient work 
on Astronomy which in its present form 
was revealed by Surya or the Sun God to 
Asura Maya in Pomaka (13). 


In it, the beginning of the year has been 
calculated from the qTaq AG aha as a 
result of which the reckoning of solar months 
gained prominence in Orissa, over that of 
funar months. The rules for the calculation of 
eclipses given in it are infallible for which it 
is said TEN ରୀ ପଟ 
Commentaries on ‘Bhasvati’ : 


According to Hiralal who noticed four 
copies of this work Nos. 3683-3686, there are 


about twenty commentaries on it!* But 
only a few commentaries on this have so far 


been noticed. 


(A) An important commentary on 


Bhasvati known as ‘Samsaraprakasika’ 
(qatar ) the manuscripts of which 
are found in different parts of Orissa, was 
written by a scholar named Kasisekhara; 


son of Vasanta and 
grandson of Vimala Kara of the Kausika 
Gotra, wrotea commentary on Bhasvati 
named : Balabodhiniin %%-(5) *74-(6) Hg 
(14)-fra ,MTa or 1465 Saka year which fell 
in 1543 A.D. in the town of Uma in the 
country of Jumila during the reign of the 
Shahi dynasty 2°. 


(B) Balabhadra 


(C) One Trilochana Mahanty made a 
beautiful translation of this work in Oriya 
verses in Yugabada 4747, when the 31st 
Anka year of Gajapati Narasimha Deva of 
Khurda was current. 


ସ୍ୀନବ୍ଷମତ ଷୀସବ ଷର 
ମହତ କଞଙ୩ ୩୩ ସୟ; 
ମଷମୁ ଦଙ୍କ ୩୩୮୮ ୩୯ 
fa ଫଡ ୯ ୩୪୩ କସ । 


Satananda Ratnamala 


Satananda was also reputed as the 
author of two other works namely Satananda 
Ratnamala and ‘Satananda Samgraha’ which 
are known from references made to them in 
later works. A palmleaf manuscript of 
Ratnamala or Ratnavali was discovered some 
thirty two years ago in a Brahmin village 
near Puri as is known from the notes left by 


OO A OO DOA OOOO OO 
13, A History of Sanskrit Literature by Keith P. 518 
14. Catalogue of Sanskrit and Prakrit manuscripts in the C. P, and Berar P. 333 


15. R. L, Mitra-Notices of Mss Vol V Part It,1872, No. 785, pp. 189-191, 
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Pandit Sri Narasimha Ratha 36, Satananda 
begins this work with a prayer to God 
Purusottama and adoration of his father: _— 


ଖୀ ଶୁଆୀଫ ମମ, ୪ far TTU କମ: । 
a ୮ ୩୩: ଷfaଙ: ୩୩ — 
TANT ITN: । 

freely Ft a: T— 

ଗଣ୍ୟ ମମ: 5 ପ୩7 11 
Cpa: fagauaosfaafkr: 
ବପୀମନ୍ Mafra taf fafa 
fafqsara: qୁ7 Tara a terafefa 
ପସ fagcpVS qf ମୁଝଫ ଏସଆଙ ଞ ।। 


According to Sri Ratha, Satananda mentions 


the following authors and works in his 
Ratnamala e.g. Javali, Valmiki, Visnu, 
Viranchi, Rusyasrunga, Atri, Gautama, 


Pracheta, Bhagavata, Varahapurana, Kurma- 
purana, Agneyapurana. 


Manuscripts of Ratnamala were available 
in Madhya Pradesh as will be evident from 
the note left by Hiralal quoted below :— 


“Ratnamala, Author : Sripati Bhatta, 
‘Subject-Jyotisha’. 
“It is otherwise known as Jyotisa 


Ratnamala or Sripati Ratnamala. Many other 
authors like Achyuta, Madhava and Satananda 
writing on Jyotisa have given the same name 
to their works’ !7”, It may be pointed out 
here that Sripati Bhatta, who was an elder 
contemporary of Satananda, wrote 1fud fqw% 
and fag agT in 1039 A. D. and Satananda 


35 


called his work ‘ZedqTST in imitation of 
that of Sripati. 
Ratnamala was also known in Bengal. 


N. N. Vasu described it as a work o- Jyotisa 
by Satananda in his monumental work 
‘Visvakosa’ (18). 


Satananda Samgrah : 


His other work Satananda Samgraha was 
most probably a work on Smrti as it is quoted 
in the later smrti works of Orissa. It was a 
compilation called after his name like the 
‘Dhavala Samgraha’ by Dhavala or Dhavala- 
carya and Balabhadra Samgraha by one 
Balabhadra. Ttough it is very often quoted 
in tre later Smrti works, ro manuscript of 
this work has yet been available to us. 


From the discussion made above, it js 
clear that the Bhasvati of Satananda, was 
accepted as an authority by the later 
astronomers of India, for which as many as 
twenty commentaries had to be written on 
this valuable work on Astronomy. His two 
other works $I Tre TeTATOT and 
were regarded as standard works on Dharma- 
sastra by the Smrti writers of Orissa, who 
flourished in the post-Satananda period. 


After Satananda, we get informat‘on from 
two copperplate grants of the Bhanja about 
three generations of a Brahmana family i. e. 
Sridhara Sarma, Draridhar Sarma and 
Jagadhara Sarma, who were renown for 
their mastery in Jyotisa. They hailed from 
Patavada pataka in the Kotaravanga vishaya 
of Dakshina Tosala. Kotaravanga has been 
identified with the present Kotarahang 


16. 
now preserved in the Orissa State Museum. 


Unpublished Notices of Palmleaf Mahucripts surveyed in Orissa. No. 265. These volumes are 


17. Catalogue of Sanskrit and Prakrit Manuscripts in the C. P. and Branch by Hiralal p. 333. 


18. ‘Visvakosa’ Vol. XX, p 172, 
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praganna round the famous village Sakhi- 
gopala.!* 


(a) meuagfaaa cfMTNGeT TcArSTEF 
ର୍ଫ ଯ୩୮୮୩୩ ୨୩୮୦ ଅହ — 
Tg — Mg —fa୪ ଅସର୍ସ- 
ର Aufenammar (?) qfhea- 


Safe saa 


Safa -T-fHd-Tg CN... 


This famous Jyotisha family can be 
tentatively assigned to the first quarter of 
the thirteenth century as Jayadhara is known 
from the Kopotesvara C. P. grant of the 
famous Ganga monarch Anangabhima Deva 
(1231-1238 A.D.) to have received grant of 
land’, But no works of Jayadhara and 
his fore fathers have yet been discovered 
though Jayadhara was known to posterity 
as a famous astronomer. 


Other authors of Jyotish a works belong- 
ing to Orissa. 


From the elaborate discussion made in the 
preface of the second volume of the 
Descriptive Catalogue editted by me=#! 
it is quite evident that the five hundred years 
of Ganga and Suryavamsi rule marked the 
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glorious period in the history of Sanskrit 
literature of Orissa. It is also known that 
some of the best Smrti works of Orissa were 
compiled during this period. Smrti and 
Jyotisha being closely allied subjects it may 
safely be presumed that some notable Jyotisa 
works might have been written during this 
period, which may come to light in future 
by intensive search of manuscripts. 
Gajapati Kapilesvara Deva : 

it is said that the great Gajapati Kapilesvara 
Deva (1435-1466 A.D.) of Cuttack, who 
started the Kapila Era, in 1434-35 A. D. which 
is still used in the almancs of Orissa got 
another ‘Bhasvati’ written after his name 
called the ‘Kapila Bhasvati’ to excel! and 
supercede the ‘Bhasvati’ of the famous 
Satananda Acharya, But no manuscript of 
thts work has yet been available to us. 


Govinda Dasa : 

In an inscription in the Srikurma temple, 
it is stated that one Govinda Dasa of the 
Nagasa gotra, son of Hira Devi, who was 
a great astrologer (05 pSaeN ) built a 
Dola-mandapa in the sacred town or Srikurma, 
which was then included in Utkala in the 
Saka year 1374 or 1452 A. D. (S. 1.1. Vol Vv. 
p- 438) But it is not yet known whether he 
was the author of any work on Jyotisa. 


By the study of the Jyotisha manuscripts 
in the collection of the Orissa State Museum, 
| have been able to bring to light the 
following Oriya authors of Jyotisa works. 


Trilochana Mahanty :— 


Trilochana Mahanty wrote a tika i.e. a 
commentary on the ‘Bhasvati‘’ of ‘Satananda’ 


19. (a) Antirigram plates of Jayabhanja Deva E. 1. Vol, XIX p. 44. 


(b) Antirigram plates of 
20. OO. H. R. Journal Vol, 


Jayabhanja Deva E, I. Vol, XVII p. 299. 


21. A. Descriptive Catalogue of Sanskrit Manuscripts of Orlssa, Vol. ll. Preface pp. XV¥VIl-XXIX. 
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in Oriya verses in the Kaliyuga year 4747, 
when the 31st Anka year of Gajapati 
Narasimha Deva of Khurda territory was 
current. Thus the tika was finished in 
1646 A. D. 


Gajapati Narayan Deva : 


Gajapati Narayana Deva, a Ganga Chief- 
tain of the kingdom of Parlakhemundi in 
Ganjam was a great scholar and a patron of 


learning. His court was adorned by some 
notable scholars of the age, like Ananda 


Mishra, his son Kaviratna Purusottama Misra, 
and Kaviratna Narayana Misra, son of the 
second. His date can be fixed with some 
amount of certainty as his 25th Anka year fell 
in Plavanga Samvatsara, in which the 14th 
day of Vrsa was Sunday, and Jyestha Krsna 
15. The corresponding date according to the 
Christian Era is 12-5-1667 A. D. 22 Thus his 
reign began in 1646-47 A. D. This date is 
corroborated by the time of his Guru Kaviratna 
Purusottama Misra28, His ‘Ayurdaya 
Kaumudi’ containing 26 prakaranas or sections 


can tentatively be assigned to the fifties of 
the 17th century. 


Vipra Nimadeva : 


Vipra Nimadeva wrote a commentary on 
the famous ‘Suryasiddhanta’ in Sanskrit called 


‘Sarvabodhini’ in “41%Tsଝ ୩a ସfସଙଙ ସକ: 
ke. af (=3), ସଝ (=4), %¶ ( =6), 
ସଙ୍ଗ ( = 1), or the Saka year 1643, which 
fell in 1721 A. D. 

Dhananjaya Acharya: 


Dhananjaya wrote a ‘Palaka’ panjika for 
the Saka year 1655 or 1733 A. D. So he can 
definitely be placed in the first half of the 
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eighteenth century. He was the author of 
a valuable work named sulfasargizy, an 
incomplete manuscript of which without the 
first eighteen sections (Prakasas) is preserved 
in our Manuscripts library. The list of works 
and authors quoted in its eight sections 
(19-26) found in this manuscript bears ample 
testimony to the profound scholarship of its 
author. It is said that he also wrote another 
work called ‘Jatakacandrodaya’. 


Manguni Pathi : 


He was the son of Markandeya Pathi of 
the Bharadvaja Kula, who was well-versed 
in Jyotisa and Ganita. 


୪g CrgN a ୨: ଖୁ a 
ମଙଓପ ସମ ଫଙ୍କ ୨୩ ସିଖ୍‌: । 
qreldugmqfaasrd: fag 
ପୀ face fara fagat ararfaai HTT 


Being encouraged by Maharaja Puruso- 
ttama Deva, he wrote a commentary in 
Oriya named Mandarthabodhika or Mandar- 
thabodhini’ on the Siddhanta Siromani by 
Bhaskaracarya. 


This Maharaja Purusottama Deva can 
definitely be identified with Purusottama 
Anangabhima Deva, the famous Ganga 
chieftain of the Khimundi kingdom in Ganjam, 
whose reign extended from 1728 to 1776 A.D. 
Bhaskaracarya, author of the alsafora is 
Bhaskara Il and the date of compilation of 
this work is 1150 A. D. *#. 

The date of completion of this tika given 
ina verse at the end of the work was the 
Saka year gcaT (=3), HF (=6), HF (=6) 
¥ (= 1) or 1663 corresponding to 1741 A. D. 


ee ee Orr a 


22. An Indian Ephemeris by Pillai, Vol. VI, p-136 


23. O. H, R. J. Vol X Nos 1 & 2, pp 17-24. 


24. History of Hindu Mathematics. pp. 248-249 ff, 
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The same Maguni Pathi wrote a tika in 
Oriya on ‘Crahacakra’ of Kucanacarya the 
date of completion of which was Saka year 
Kala (6), Anga (6), Bhupa (16)=1666 or 
1744 A. D. 


There is an incomplete work of 


FATE by one Markanda, who may 
perhaps be identified with the father of this 


Maguni Pathi. 
Mahamahopadhyaya Dayanidhi Nanda : 


Mahamahopadhyaya Dayanidhi Nanda 
compiled a work called fry afar two 
manuscripts of which have been noticed in 
the colophon of the first chapter. He is called 
TH TTT which indicates that he was 
Samavedin Brahamana. Samavedin Brahmins 
with the family surname ‘Nanda’ are found 


only in Orissa. 


He may tentatively be assigned to the 
first decade of the eighteenth ce-tury on 
the baisis of the colophon of a manuscript 
which was copied by one Dayanidhi Nanda, 
the Manajana (dignitary) of the Brahmin 
village Alipingala, situated in the Nimapara 
area of the Puri district in the 23rd Anka of 
Divyasimha Deva, which was current from 
8. 9. 1706 to 28. 8. 1707 A. D. But this identifi- 
cation of the copyist with the author cannot 
be taken as definite till it is supported by 
other authentic evidence. 


Mahamahopadhyaya Chhakadi Nanda : 


Chhakadi Nanda, who was also Mahamaho- 
padhyaya like Dayanidhi Nanda was the 
author of a work called IGT TATE 
five manuscripts of which have been noticed 
by me. This is a fairly big work cont ining 
37 chapters. 


His date can be tentatively fixed on the 
basis of the colophon of a manuscript which 
was copied in the 34th Arka of Virakesari 
Deva, 1 (1736-1793) on Margasira, Amavasya, 
Ravivara, which fell on Sunday, the 4th 
December, 1763 A. D. 8 The date of copy 
being, 1763, ke can definitely be placed in the 
first quarter of the 18th century. It is not 
possible to determine the exact relation 
between Dayanidhi and Chhakadi, both of 
whom bore the dignified title of 
HENTAI though it seems quite plausible 
that they belonged to the same family. 


Son of Srinivasa Misra :— 


There are two manuscripts containing 
the incomplete text of vafard-cqp ge one 
up to the end of the 12th prakasa, and the 
other having ten prakasas in the Maruscripts 
library. The author calls himself the son of 
Srinivasa Misra in the colophon of each 
chapter as follows : 


sfnfrarafaararsfatfaa safud- 
cea Tiff 1H TI7: IFT: 1” 


The name of the author is not found in 
the texts available to us. Nor do we know 
anything about his father Srinivasa Misra, 
whom the author mentions, so respectfully in 
his work. Srinivasa Vipra, the author of 


satlfiqter may be identified with this 
Srinivasa Misra. 


The prayer of the author to Lord 
Jagannatha in one of the Mangalacharan 
verses Sq TGTA GRC ATT... e000 00s ସନ 
wrggqq’’ —leads one to conclude that he 
belonged to Orissa, and most probably to Puri 
region. He wrote this on drawing materials. 
from the works of Mahamunis like Varaha and 


25, An Indian Ephemeris by Pillai, Vol, V1, p. 329, 
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others: “mgrgqdleadgacqcfrihratgged:” 
The texts do not furnish any clue to fix the 
date of the author, who may tentatively be 
placed in the 18th century. 


Gadadhar Pattanaik : 


Gadadhar was the author of a work 
called gq TET a manuscript of which 
containing its complete text with Oriya prose 
translation is preserved in the manuscripts 
library of the museum. He was the son of 
Padmanabha Pattanaik, who was well- 
versed in Patiganita, Vijaganita and Jyotish. 
He wrote the work drawing materials from 
the works of Kucanacarya with the help of a 


Pandit named Krsna Ratha. He can be 
tentatively assigned to the eighteenth 
‘century. 
Gopinath Dasa : 

No information is available about 


Gopinath Dasa, the author of #Tq¢TUfsr anf 
which belonged to the category of 
PCL TC by Gajapati Narayana Deva 
of the 17th century. Gopinatha Dasa, who 
was perhaps a Karana may be tentatively 
identified with Gopinatha Pattanaik the 


author of yerfgaeqef who flourished in 


the third quarter of the seventeenth century. 
‘Caitanya Rajaguru : 


No definite information is available 
regarding Caitanya Rajaguru, who compiled a 
work called ‘Laghusiddhanta‘ on the basis of 
the famous ‘Surya Siddhanta’ and also wrote 
a commentary on it in Oriya Prose. 


Jajna Misra : 


Jajna Misra, the son of one Visvambhara 


Misra was the author of safafaarmfir 


or IIgF5 a manuscript containing the 
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incomplete text has been noticed by 
me. His date cannot be ascertained at 
present for want of authentic evidence. 


Mahidhara Misra : 


Mahidhara Misra was the author of a 
work named ‘Mahidhara Samhita’, the 
complete text of which has been found. This 
Mahidhara may be identified with Mahidhara 
Misra, who wrote a commentary on 
‘Amarakosha. He may tentatively be assigned 
to the 18th century. 

Prajapati Dasa: 

Three works by Prajapati Dasa, namely 
‘Granthasamgraha’ ‘Pancasvara’ and 
‘Saptanga’ have been noticed in this volume. 
No information is yet available about this 
author and his time 
Bhenasekhara Dasa: 


He wrote a commentary named 


‘Taraniprakasika’ or ‘Jataka Ratnakara’. He 
can tentatively be assigned to the 18th 
century on the basis of manuscripts of this 
work. 


Dasarathi Misra : 


The time and identity of Dasaratha 
Misra, author of ‘Jyotisa Samgraha’ are not 
known though his time may be fixed 
tentatively in the 18th century. 


Krusna Misra : 

Krusna Misra, author of 
Cudamanii’ may be identified 
Mahamahopadhyaya Krsna Misra, who was a 
versatile scholar having proficiency in 
Jyotisha, Patiganita and Vijaganita as 
described in the concluding portion of his 
୩G e. gs 

“fq Hep lea gp SF TTT T- 
ep C-ATU-TA EAT AR CATO STATE 


‘Naksatra 
with 
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qreg m-arfgea-TN-Seap ava: qTa- 
atenffaasad guages Sfasfae- 
DCU TLT wwe ceoeriss ‘4 


He flourished in the 2nd quarter of the 
18th century. 
Tripurari Dasa : 

Tripurari Dasa was a well-known poet 
of Orissa, who wrote a good kavya in Oriya 
called zr FAh Sheol. He was a master 
in Jyotisha and the author of some works 
like ଝଷୁତ” ଙଏଣଅଙ୩ “୩୫%” 
all of which made the Astrology of the 
Kerala school popular in Orissa. As he was a 
good ‘poet, the language of his Jyotisha 
works has become flowing, sweet, and 
ornate like that of the Oriya kavyas of the 
age. He took pride in calling himself a karana 
Coo Cu fagt af. He perhaps flourished in the 
last quarter of 17th century. 


Nilakantha Praharaj and Yogi Praharaja 
Mahapatra : 


In the 18th century, there was another 
famous Jyotisha named Nilakantha Praharaja, 
who was the guru or preceptor of the chief 
queen of Vikrama Deva, king of Nandapur or 
Jeypur (1758-1781). He is called sqrfqu+fa by 
his son Yogi Praharaja Mahapatra.who was 
also proficient in Jyotisha 


“gad: Mera qfa: Hops: qT: । 
ATR AATT IFT TH: 11 


No work on Jyotisha by these two 
notable scholars of the Nandapur Kingdom 
(present Koraput district) have yet come to 
light except fT and cc / 
Yogi Praharaja Mahapatra. The second work 
has been published by the Madras 
Government. 


Mahamahopadhyaya 


Samanta Chandra sekhara : 


The long tradition of culture of Jyotisha 
in Orissa for so many centuries was epitomi- 
sed in Samanta Sri Chandrasekhara Sinha; 
Harichandan Mahapatra (1836-1904) who was 
honoured with the title of Mahamohopa- 
dhyaya by the British Government in 1893 for 
his monumental work on Hindu Astronomy 
known as the ‘Siddhanta Darpana’, which 
was first printed in 1899. Like the great 
Satananda Acarya of Puri, (1099A. D.) he 
corrected the discrepancies in the astronomi- 
cal calculations found in the annually. 
prepared Alamanacs or aqqfsreT of Orissa 
which was highly appreciated by the learned 
people. 


He was so well-known in India and 
beyond for his accurate astronomical calcu- 
lations and new theories about the planets 
and ther movements, founded upon 
observations made by the naked eye, or with 
primitive instruments designed by the author 
himself, that he is rightly called the second 
Bhaskara in India. 


aK Da; 
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Contributions of Samanta Chandra Sekhar 
to the field of Astronomy 


1. INTRODUCTION 


Samanta Chandra Sekhar seems to be the 
last link in the long order of great Hindu 
astronomers like Aryabhatta, Varahamihira, 
Brahmagupta and Bhaskara whose genius 
blazed from places spread all over india 
sealing a time span of nearly 1500 years, with 
available systematic record from the 5th 
Century A. D. up to the turn of the last 
century. This continuous stream of ger.ius 
appears to have relaxed and nearly broken 
after Bhaskara for about seven hundred 
years and one sees the burst of the last 
glow in Chandra Sekhar. Surya Siddhanta, 
Panca Siddhantika, Brahma-sphuta-Siddhanta, 
Siddhanta Siromani are among the immortal 
astronomical works of our illustrious ancients. 
In that light, to state ina single sentence, 
the contribution of Samanta Chandra Sekhar 
to the field of a stronomy is the Siddhanta 
Darpan, a systematic record of his life—_long 
relentless research-work composed in beauti- 
ful, metrical Sanskrit verses after the time 
honoured Hindu tradition. 


Chandra sekhara in the 17th s/oka of the 
first chapter of his treatise Siddhanta Darpana 
enumerates the requisite characteristics of a 
s/ddhanta. The work that deals with time 
beginning right from the smallest unit of truti 
(0-274348 × 10-6 sec) to pralaya (> 1033 solar 
years) along with the problems related to 
motion of the planets and their rotations, with 
the relevant mathematics like arithmatic, 
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algebra, geometry ard trigonometry, with the 
stellar orbits, alignment, occultation and 
eclipses of stellar objects and also concerns 
with the question of origin of the universe, is 
called a siddhanta. One will notice that 
Siddhanta Darpana with 24 chapters and 2500 
s/okas out of which 2284 are Samanta’s own 
composition and 216, citations from the earlier 
siddhantas falls short of none of these 
qualifications. Chandra Sekhar has original 
contributions to most of the aforesaid topics 
dealt in his astronomical treatise. 


ତଂ 
Plans of 
eecli phe 


Celechal 
Emsaton 


Before entering into a discussion, however 
humble, of the Darpana we feel it necessary 
to introduce some elementary astronomical 
concepts and technical terms in order to make 
this article easy reading. In the above figure 
the central part depicts the earth with the 
reference circles of the equator and the 
Greenwich meridian. The position of a point 
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*P* on the earth's surface has been marked 
with the longitude ( x W ) and latitude (g N), 
1 and p being the angles and W & N deonte 
West and North respectively with respect 
to their reference circles. 


The outer part represents the celestial 
sphere ( kha-gol/a ) on which are positioned 
the stars and planets. The reference circle of 
the -celestial equatbr corresponds to the 
projection of the earth's equator up to the 
celestial sphere. The decli- ation (denoted 
vikshepa or shara ) of a star_—po:ition is 
analogous of the latitude angle of a point on 
the earth's surface. But the assignment of a 
longitude for the stellar position is rather 
tricky, because the earth is not stationary and 
so also apparently not the celestial sphere. 
During the course of a year, the Sun progresses 
round the celestial sphere along an apparent 
path known as the ecliptic (kranti vrtta). 
Because the earth's rotational axis is set at an 
angle of 23° 27’ to the plane of its orbit round 
the Sun the ecliptic circle is at the same angle 
to the celestial equator. The points of inter- 
section of these two circles are the equi ‘oxes 
(visuva sampata) one of which may be taken 
as the reference point for fixing the meridian. 
But again it is tragic that these points do 
precess which in the Hindu astronomy is 
called ayana calana. In the European 
astronomy the measurements are made with 
respect to the equinox and the correction 
made for the precession. In the Hindu astro- 
nomy the equinoctial point is fixed with 
respect to the stellar back ground. Now the 
meridian, through cne of the equinoxes, the 
point being named the first point of Aries (r) 
(vasanta visuva), corresponds to the lcngitude 
or equivalently Right Ascension (RA) zero. 
The position from this meridian of any other 
point is given as RA (Dhruba) either’by angle 
or arc or even time. 


Set with these preliminaries and the 
requisite mathematics one will now proceed 
to study the whole stellar system and the 
phenomena as Chandra Sekhar started doing 
at the age of 15. The Hindu astronomy, 
regarded as a part of the Vedas is not only 
a branch of science but also a holy scripture 
in effect. It has to prescribe the in umerable 
religious observances in way of fixing the 
tithfs which solely depend upon the positions 
of the stars and planets, to forecast the eclipses 
and so on. So many predecessors had already 
recorded their observations and given the 
rules of predictions in the Siddhantas which 
the young Samanta started teaching himself. 


The blue sky with its stars and planets 
above was his observatory. The Siddhantas 
describing the instrument give hardly a hint 
here and there which were to be improvised 
all by himself. He noticed that the Siddhantas 
were ‘not correct in the sense that the 
planets did not appear in the sky as per the 
ephemerides calculated after them. So, he 
took on the task to himselt and started his 
observations day and night checkirg every. 
figure occuring in the Siddhantas unaided but 
undaunted. Chandra Sekhar took long years 
of such assiduous labour amidst observations 
and calculations to give the final script of the 
Siddhanta Darpana. Of course, he had the 
Surya Siddhanta for his prime reference and 
Bhaskara’s Siddhanta Siromani as his guidance 
and he went on correcting, rejecting and 
improving on them wherever necessary. 


The contents of Siddhanta Darpana looks 
amazing and unimaginable as the achievement 
of a single mind. Chandra Sekhar has 
observed, verified and corrected al! that was 
known to the Hindu astronomers for thousa- 
nds of years. Very often he has gone beyond 
them to discover new phenomena and formu- 
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lations and comes out with predictions claimed 
to remain valid for at least ten thousand years 
to come. We enumerate in the following, with 
elaborations where necessary his contributions 
to the four important aspects of astronomy, 
namely, 


(i) Observation (ii) Calculation (iii) Method 
of measurement and instrumentation 
(iv) Theory and models. 


The organisation of this article will 
precisely follow this sequence. In section 2, 
3, 4 and 5 respectively we deal with the 
aspects mentioned above. Section—6 will 
contain our concluding remarks. 


2. OBSERVATION 


As indicated in the introduction, the 
discrepancy between the calculation of the 
earlier astronomers and his own observation 
prompted Chandra Sekhar to conduct his own 
experiments. He has made it clear that apart 
from purely theoretical questions, nothing 
has been recorded in the Darpan without 
having observational agreement. 


Right with the third chapter of the treatise, 
Samanta enters in to the determination of 
positions and elements of the planets. Let us 
look at the sidereal ( with respect to fixed 
star ) periods of some planets as ascertained 
by him ( Vide. P. 10 of this volume ). 


For a comparision, the data of the modern 
astronomy, Surya Siddhanta and Siddhanta 
Siromani are quoted side by side. It may be 
marked that Chandra Sekhar has practically 
accepted the periods of the Sun and the 
Moon as in Surya Siddhnta. But in respect of 
the slow moving planets like Jupiter, and 
Saturn he is surprisingly exact. No further 
improvements could be expected in view of 
the type of instruments he used. 
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One may also look in to the data on the 
mean inclination of orbits of the planets to 
the ecliptic ( vide at p. 11 of this volume ). 


The greatest equations in case of the Sun 
and the Moon do agree within second with 
the modern astronomy. Rahu and Ketu ( the 
nodes otf Moon, i. e., the intersection of the 
Moon's orbit with the ecliptic) are of 
paramount importance in calculation of 
eclipses. Another table at p. 10 gives a 
comparision of the sidereal periods of the 
nodes. 


Chandra sekhar gives a correction to be 
applied to the mandocca* (a second centre 
attraction other than the Sun) of Mercury, 
Mars and Saturn, calculated the parocca with 
the greatest values of 12° 20‘, 7°30’, and 5° 
respectively for the three planets. However, 
in observation of the Moon he has detected 
some more important perturbations unknown 
to any of the Indian (Hindu school ) astrono- 
mers. They are evection (tungantara), 
variation ( Paksika ) and annual equation 
(digamsa). In terms of the modern under- 
standing the recognition of these three 
irregularities are as follows : 


{i) Evection (tungantara) is the largest of 
the irregularities. It depends upon the chang- 
ing position of the apse line with regard to 
the Sun in successive lunations. It has further 
two effects, namely, 


(a) The apse line, while advancing on the 
whole has an oscillatory movement and 
retrogrades about the time when the perigee 
occurs at first and third quarter: 


(b) The eccentricity also oscillates reach- 
ing its greatest value of 0-066 when perigee 
occurs at real or full moon and its least value 
0.044 when it occurs at first third quarter. 


# Apogee is called Mandocca in Siddhantas—EDITOR. 
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On the whole, the perturbation will put 
the Moon forward or backward over a 
degree (~77’). The period is half a lunation. 


{ii) Variation (Paksika) : 


When the Moon is nearer than the earth 
to the Sun, the Moon is more attracted than 
the earth towards the Sun, and therefore, 
the disturbing force is towards the Sun. In 
effect the Moon is accelerated from the 
last quarter to conjunction and retarded from 
the conjunction to the first quarter. On the 
reverse position the influence is similar. The 
Moon is accelerated at the conjunction and 
opposition and is retarded at the quadratures. 
This variation has a period of one month and 
causes a maximum disturbance over the Moon 
by 39/31°. 

(iii) Annual Equation { digamsa } : 

The Sun’s disturbing force is the greatest 
when the Sun is nearest and the least, when 
it is farthest. These fluctuations between the 
perihelion and aphelion give rise to the annual 
equation. The maximum of this perturbing 
effect displaces the Moon by 119". 


In Samanta’s observations, the inaxima of 
these irregularities are 2°40’, 38’ 12” and 12’ 
respectively. Of course, Pontecouiant’s lunar 
theory (W. M. Smart ) gives the quantitative 
expressions for these irregularities in the 
framework of gravitational celestial mecha- 
nics. But Samanta’s calculations, especially 
for the tungantara (as elucidated by J.C. 
Roy ) unaware of these developments, are 
really remarkable. 


The fixation of a reference point for 
measurement of the stellar positions in order 
to prepare an ephemeris is the most impor- 
tant factor for observation ona revolving, 
rotating and precessing earth. The question 
is tightly hinged on the ayana cal/ana, which 
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we defer to discuss in the next section- 
However, we feel it necessary to mention 
that Chandra Sekhar did not stop at the 
solar system only. He measured and calcu- 
lated the longitudes and latitudes of a number 
of other stars including the 27 stars under the 
zodiac circle. Such data are tabulated in table 
{ at Pp. 25-26 of this volume). 


Of course, they are subjected again to 
the ayana calana. Samanta also gives the 
positions of many more stars including Serius 
(Lubdhaka or Mrgavyadha) and the 
Ursamajoris (Saptarsi ). Out of these some 
are given in the Surya Siddhanta and 
Chandra Sekhar gives the rest, improving 
upon the data of his main reference. 


Chandra Sekhar gives the angular diameter 
of the planets and some stars. For sake of 
comparision we quote below the angular 
diameters of five planets and side by side give 
the approximate modern values. It will be 
seen that the results arrived at by him are 
erroneous. However, in view of the crude 
instruments he used the agreement is comme- 
ndable (Table. at p. 16 of this volume). 

Another improvement made by Chandra 


Sekhar is the parallax.“ The earlier 
Siddhantas took it to be 3’ 56” and that for 
Moon 52’ 42". But since they are the 


quantities that enter into the calculation of 
eclipses Chandara Sekhar was led to change 
itin order to make the predictions agree 
with the observations. The ancient Indian 
astronomers place the Sun at a distance of 
at least 14 times that of the Moon from 
the earth. Chandra Sekhar moved this ratio to 


154, where as the modern value is nearly 
400. 


Needless to say that the solar and lunar 
eclipses, which are most exciting phenomena 


EDITOR Sri D, Pattanayak’s note at p. 29 ante. 
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for any astronomer, have received - his 
constant attention. Even he has elaborated 
in detail the observation calculation of 
alignment, of the planets and. the phases of 
the Moon. Especially the measurement of all 
facets of the phases of the Moon has been 
given in elaborate quantitative terms. 


Most striking in these respects is the 
diagramatic or rather graphical observations 
( Parilekha ) of eclipses alignment and many 
other phenomena. Fully aware of the nature 
and priorities of the motion of stellar bodies, 
with geometrical diagrams of definite 
measurements o-e can easily see the 
phenomena on plane surfaces. 


3. CALCULATION 


Astronomy is a science in which obser- 
vations go hand in hand with the calcula- 
tions. Besides a thorough knowledge of the 
motion of the stellar objects, it requires 
sufficient computational skill to tackle the 
vast multittde of big numbers. We will see 
in this section that Chandra Sekhar was 
extra ordinary in this respect who shows a 
computational fit by providing tables with 
crores of data. Very often in the field of 
observational astronomy he gives new 
methods of calculation. 


Regarding the measusrement of longitudes 
of the celestial bodies which we have referred 
to earlier there is a fundamental difference 
between the European system and that of 
the Hindus. In the European system it is 
measured with respect to the movable 
vernal equinox (¥), whereas the Hindu system 
measures it with respect to a fixed point 
{a star ) on the ecliptic. It is the starting 
point of our zodiac and its longitude is the 
ayanamsa. But, as remarked earlier, this point 
precesses and the effect is the ayana calana, 
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equivalent to the precession of the vernal, 
equinox. A correct determination of the 
ayanamsa includes a large number of factors 
like the rate of precession, the exact length 
of a year, the year of fixation of the zero 
ayanamsa and the star of reference. A 
widely critical discussion of the matter is 
found in the Introduction to Siddhanta 
Darpana by J. C. Roy. With reference to 
the works which base on the libration theory, 
namely the Surya Siddhanta, Soma Siddhanta, 
Sakalya Siddhanta, Laghu Vasistha etc. he 
quotes the rate of precession to be 54” to 
46-25” per year. However, revciution theorists 
like Munjala_{ as quoted by Bhaskara), 
Bhasvati, and Graha Laghava give it to be 
nearly 63” per year. At any rate, Chandra 
Sekhar seems to be in the later group giving 
the precession rate of 57-615” per year and 
the initial year 415 Saka ( 493 A. D. ) where- 
as reasonings should take it to 427 Saka (505 
A.D. ). Roy gives a correction to the 
precessional rate of Surya Siddhanta on 
application of which it turns out to be 
practically 58":68. One may mark that 
Samanta’s result falls short of it only by 
1.06". To get back the starting point 
( star ) of the zodiac, he gives two different 
methods of determination. With respect to 
the fixation of the star of reference 
Chandra Sekhar seems to have given up 
Revati of our ancient astronomy. 


Apart from these and some other 


conceptual developments in calculations, let 
us look at his computational skill. One 
complete revolution of a celestial body is 
called a bha (¥) and all such, revolutions 
since the beginning of the Kka/pa (i.e, the 
creation ) is called bhagana. Chandra Sekhar 
gives these bhaganas for all planets (S$. D., 
Ill-1-4). The angular rates of planets are 
given in minutes up to more than 10 places 
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after the decimal point (SS. D., If. 20-2 ). 
Samanta provides corrections and innovations 
inalmost all aspects of the observational 
astronomy. Especially he tackles the calcu- 
lations of the three well known irregularities 
of the Moon with simple geometrical 
arguments ( VI ). It is needless to say that 
his calculatiors of eclipses is exact to agree 
with the modern predictions. In solar eclipses 
Samanta brings out imporvements by incor- 
porating corrections called lambana and 
nati. 

In the end of the treatise Chandra Sekhar 
furnishes the calculations of an almanac 
which he calls kautuka panjee. As indicated 
earlier, he prescribes the correction tables 
which are aimed at keeping the calcula- 
tions valid for thousands of years. These 
tables look to be a computational challenge 
even in this computerised age. He fixes 
the longitudes of more than hundred places 
in India, with a new meridian passing through 
Junagarh and Moranpur etc. which is 
different from the earlier meridian passing 
through Lanka, Ujjaini etc. 

Before concluding this section let me point 
out a couple of interesting facts in arith- 
metical work in the Darpana, Samanta does 
not accept the value of 7 as 22/7, instead, 
he takes it to be 3927/1250 and also 600/191 
(XV111.153-154). This he does probably, 
based upon his observations of the relation 
between the diameter and the circumference 
of a circle. He seems to have provided 
a new rrethod for computing the cube 
root of numbers ( XXI1232-239) which is 
different from that of Bhaskara. 

4. Methods of Measurement and 
instrumentation 

Complete unaware of the scientific and 
technological developments in the west, 


Chandra Sekhar has employed the traditione: 
methods for astronomical measurements. 
Sometimes he has devised new set ups for 
the purpose. It is a remarkable point that 
Jai Singh in the 17th century, influenced by 
the Western contact, built a number of 
observatories in the northern part of the- 
country. These yantras, (set ups) even row, 
stand as the mammoth monuments of Jai 
Singh’s astronomical interest. It is a contrast 
that Chandra Sekhar, who came about 200 
years later adopted rather simple and small 
set ups and could take accurate observations. 


Before attempting to give any account of 
his astronomical yantras, we would like tc 
touch a couple of interesting facts about 
Chandra Sekhar’s measurements. Even children 
at the Primary Schools to-day read it asa 
myth that Samanta measured the height of 
a distant mountain with a pair ef tiny sticks. 
We present below the principle and 
procedure of Samanta’s measurement with 
such simple instruments. 


The simplest of his stick instruments is 
the sanku (Pole). Of course it was used also 
by the Greeks under the name of nomon. 
It is not difficult to find out the latitude 
of a place by observing the shadow of the 
Sanku cast by thé Sun. But more interesting 
is Chandra Sektar’s calculation of local time 
from the stadow. The procedure is the 
following : 

A pole of 12 digits is affixed ona levet 
ground and a circle of radius 24 digits is 
described with the pole as the centre. 
Directions like NS and EW are decided by 
observing the shadows cast by the pole at 
the Sun-rise and the Sun-set. Ore, then, sets 
the meridians passing through the EW points 
and also the horizon. One specifies the 
celestial equator, the ecliptic and ‘such other 
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circles by using flexible bamboo chop-wires. 
The mid day shadow on the equinoctial 
days is called the palabha (TEMHT). 


On any hour of the day, let ‘b’ be the 
length of the shadow of a pole of hight ‘p’. 
Let ‘h’ be the shadow diagonal. The followings 
are the Siddhanta steps to finally arrive at 
the time. 


p 7 =o (drkiya) (1) 
=n COs 8 
where 7 = 10500 (trijya), a 
constant which Chandra Sekhar uses all 
through in the place of 7. 
/ 1“ —u!=B (mahasanku) (2) 


Let b’ b2 the palabha and h’ the corres- 
ponding shadow diagonal. 


ip n=B' (lamvajya) (3) 


=+ sin 6‘ 
where 8 and ¢’ are the angles made by the 
diagonals with the ground. 


B ay (hrt) (4) 
= = 0s @ cosec 6’. 
Let y=/m —e* (dyujya) (5) 


where e (krantijya) is the angular distance 
between the EW great circle and the ecliptic. 


T= (6) 


T 8 (unnatajya) 


__ 7 cosec #' cos A 
af 7? — Ee? 
Let ¢ be the latitude difference between 
the place of observation and the place of 
reference for standardisation of time. 


£=7 ± (antya) (7) 
4+ve sign being used for the North and 
— ve for the South hemisphere respectively. 
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(£—8)= 7 (nata utkramajya) (8) 
Sap Cos ss 
TE Ta es 
The arc of 7 in minutes is the 
natasu. 1/2 day ~ natasu=n (9) 
nN 
6 = { (10) 


where + is the time in vinadi passed after the 
Sun rise in East of the meridian and time to 
Sun set in the West of it. 


1 vinadi us nadi= 24" 


6 (V.72-74) 


In slokas 86-87 in the same chapter of 
Siddhanta Darpan, Chandra Sekhar gives the 
method for determining the local time from 
the positions of the planets. These methods 
might look crude and primitive in the digital 
quarterly watch age; but one may imagine 
what accurate and meticulous observations 
are necessary for a man to formulate the 
entire observational astronomy based upon 
mostly measurements of this type. 


Let us now go over to Chandra Sekhar’s 
most talked of Mana yantra or the tangent 
staff that makes him a myth. We will see 
below that the principles involved in such 
measurement are not at all beyond the reach 
of a high school student. To hit upon the 
underlying principle of the Mana yantra let 
us first discuss of the measurement of height 
and distance of an elevated light source. 
The situation is diagramatically represented 


kd 


= ee 


7 Ge oe ob- 2 - ego 


in the Figure ‘A’ light source ‘$’ at an altitude 
of ‘X’ casts two shadows b and b’ respectively. 
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of two poles each of hight ‘p’. Let the 
distance of the source on the ground from 
the first pole be ‘y’. From consideration of 
similar triangles it is straight forward that, 


Pi 1 
b y+b (11) 
px 
and p= 4746’ (12) 
One may solve these equations to get, 
—p4ZP 
* =P tp pp (13) 
= zo 
Y = (5°=b) (14) 
where z is the distance between the poles. 
(XIX-71-74) 


Mana Yantra 


The height and distance of a mountain 
can be measured by using two poles. The 
cliff replaces the light source. The positions 
cf the tips of two shadows can be ascertained 
by using a plane mirror. The principle behind 
the bi-pole method can now be directly 
used in construction of the Mana yantra. 
The instrument consists of two pieces of 
wooden rods both of measured lengths. They 
are arranged and fixed in the form of aT, 
but with unequal horizontal! arms (Fig.) Holes 


are drilled in to the vertical side at the 
measured distances. Al! the three arms are 
celibrated. 


To measure the height of a mountain (say) 
the set up is held upside down with the 
horizontal side parallel to the ground, or 
of the free ends near the eye. The peak of 
the mountain is viewed through one of the 
holes such that it remains in a straight line 
with the free end of the horizontal rod near 
the eye. The distance of the hole from the 
base is noted. The same procedure is 
repeated for the other free end. 


The pair of heights of the holes are 
equivalent of two pole heights and the 
lengths of the hcrizontal rods those of the 
shadow lengths. With a very slight variation 
in the notations. 


CL 
Pia ob, (15) 
A _yY+b, 
p2 ob, (16) 
Giving the solutions. 

pie ope 17 

i Ps bi — pibs) $v) 
(XX.88 — 91) 
bs b, (ps— pi) 

and Y= bp= bi ର C9) 


In sl/okas (S. D. XIX.83-85) Chandra 
Sekhar gives the height of a still cloud. The 
result can be put as : 


ee 


where @ is the angle between the cloud 
and the Sun in minutes and ‘s’ & ‘I’ respectively 
the lengths of the shadow and its diagonal at 
the moment. Chandra Sekhar gives pin=—hole 
experiments for a variety of measurments and 
also prescribes observation of stars through 
bamboo pipes ( X1.96-104 ). It may look 


h= (19) 
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rather primitive to the moderners to measure 
things with so crudely designed instruments, 
but the skill that Chandra Sekhar attained 
through constant practice gave him the 
benefit of hitting at the exact measurements. 


detailed construction 
teachnique of the uni-compartment and 
multi-compartment Gola yantra used for 
planetary observations. Like Mana yantra 
the latter kind is his own innovation. The 


Samanta gives 


essential features of a bi-compartment Gola’ 


yantra is depicted in Fig A wooden model 


Gola Yantra 


of the terrestrial sphere is setin an inclined 
position through an axle on two NS verti- 
cal poles, 5 cubits each different astrono- 
mical circles made of measured lengths of 
bamboo chop-wires are set in positions. Two 
wooden circular discs are fixed at both 
ends of the axle with graduations of 360° 
each the graduations being marked by 
bamboo spikes. Outside the wooden sphere, 
the celestial sphere is constructed with 6 
bamboo chop-wire-circle. The celestial sphere 
is made fixed and the model farth 
made movable on the axle. The set-up can 
be used to ascertain the position and motion 
of the stellar objects with clear and careful 
handling. The outer circles can also be made 
to coincide with the surface of the inner 
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sphere to make it a uni-compartment one. 
( XX-6-45). 


Samanta states the multi-compartment 
7Gola yantra ata set-up to give immediate 
visualisation of the longitude, latitude, 
angular diameter and direct and retrograde 
motion of the planets. The essentials of 
the construction are the following. The set- 
up is similar to the uni-compartment Gola 
excepting that the two side discs are 
replaced by two wooden wheels properly 
graduated as per instruction. The southern 
wheel is to be marked with the 12 zodiac 
signs, the northern will carry the other 
planetary demarkations. A Graha Chakra 
yasthi is to be passed through the northern 
wheel. The Moon is to be with the earth 
but the other planets are to be fixed on 
the yasthi yantra. It has to carry the Sun 
at the centre and other 5 planets around 
it. The yasthi yantra is to be revolved 
with the rotation of the wheel to give 
the relevant astronomical data. Samanta 
gives very detailed and elaborate procedure 
of construction and operation of the set- 
up (Ch. XX). 


There is mention of as many as 10 
different kinds of devices for the measure- 
ment of time; one of which we have 
already touched in the beginning. Time 
can, Chandra Sekhar says, be measured also 
by the Yasthi yantra, the Semicirular yantra, 
a Quarter yantra, Ghati yantra, phalaka yantra, 
Poles, Water, Sand and Thread yantra. 


An innovation of Chandra Sekhar is 
the Swayamuaha yantra (the Automatic 
instrument) for time it is essentially a water 
clock but fitted with revolvable wheel and 
arrangement for keeping the wheel in 
uniformity in flow of water from a graduated 
meta! pipe, True that he has not hit upon 
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50 
the idea of a pendulum clock but this 
instrument itself is not less interesting. 


5, THEORY & MODELS 


The most prominent one of the Chandra 
Sekhar’s theoretical contributions is the 
revival of the stationary earth hypothesis. 
The matter may look bizzare in the space 
age and in the age of inter-galactic 
astronomy. Nevertheless, one should look in 
to his convictions and arguments to justify 
himself (Ch. XVII). We don’t say that his 
arguments are correct. But the matter itself 
possesses a man who is convinced of his own 
observations and firm on his own convictions. 


Of course, Chandra Sekhar does not side 
with our ancient geocentrists who took the 
earth to be the centre of the universe around 
which all the planets and stars do revolve. 
Based upon his own observations Samanta 
Chandra Sekhar concludes something extra- 
ordinary in Hirdu astronomy. His model of 
the universe is geocentric no doubt; but in it 
the 5 planets with exception to the Moon 
which is a satellite of the earth, revolve 
round the Sun which in turn revolves round 
the earth. Prof. J. C. Roy has aptly compared 
him with Tycho Brahe. Infact, Tycho Brahe 
had the sim:lar conception of the universe 
eve} centuries after Copernicus. Here is 
Chandra Sekhar again millennia after 
Aryabhatta, who first advocated in India, the 


heliocentric-theory. These two facts may 
not look correct under the present day 
observations, but they are still original 


thoughts of this Hindu seer in the field of 
astronomy. 


Chandra Sekhar, in the 21st. Chapter 
of the Darpana gives the positions of two 
focii for the plants including the Moon and 
describes the effect as an orbit called 


prativrtta. He gives a parilekha which clearly 
gives an ellipse. In s/okas 86—94 he seems 
to calculate the major axis of the ellipse. 
But this is one of the matters that claims 
eloser examination. Whether he meant 
exactly the elliptic orbits of the planets is yet 
to be established. 

Another interesting fact calls for ore’s 
notice is the cosmological age of the universe. 
Of course Hindu astronomy including that of 
Chandra Sekhar is rather dogmatic and 
respects the dictum of the religious scriptures 
regarding the origin of the creation. But 
they give interesting figures as to the age 
and life span of the universe. It is well- 
known that the Hindu philosophy believes 
in the cyclic creation and deluge. A kalpa 
=1432 × 10" solar years anda few multiple 
of it is taken to be the life span of the 
universe is 197294 9086yrs. i.e. ~ 101° years. 
Strikingly enough, the order is same as 
estimated by the modern astronomy equipped 
with highly sophisticated experimentations. 


In chapter XVI of the Siddhanta 
Darpana, he addresses to himself many ques- 
tions of cosmological importance, but in 
answers in the subsequent chapters, he looks 
rather traditionally dogmatic. But on the 
questions of extra terrestrial life he is 
rather radical, although again refers to the 
scriptural dictums 


6. CONCLUSION 


After the brief survey that we have 

here, without touching the true 
technicalities of the work one feels obliged 
to use no other word for Chandra Sekhar’s 
co’ tributions than “un-imaginable” and 
‘“invalvable__as achievement of a single 
man. Our researchers today boast of degrees 
conferred on the basis of works which can 
hardly be compared with the originality and 


made 
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Innovations that Chandra Sekhara semetimes 
exhibits in a single chapter of the Siddhanta 


Darpana, barring its stupendous tables called 
the saranis. 


One may be curious to know of the 
utility of Chandra Sekhar’s work, Of course, 
as any original research work, his contributions 
are purely of intellectual interest in the 
field of mathematical astronomy. But al! the 
same, as we have indicated earlier, the Hindu 
astronomy has a religious value. The present 
Oriya almanacs are being prepared as per the 
rules of Siddhanta Darpana and it is needless 
to say that they have stood the test of time 
in successfully predicting the eventful 
occassions like the eclipses. As pointed out 
earlier, Samanta himself asserts that his work 
will remain valid for ten thousand years to 
come with regard to agreement with obser- 
vation and for ever, when the corrections in 
hit tables are applied. Is it not a marvellous 
instance of scientific confidence ? 


It is remarkable that Siddhanta Darpana 
and also all the traditional Hindu astronomy 


dea! with the complicated systems of celestial 
dynamics without the knowledge of the 
underlying gravitational theory. The corres- 
pondence of these calculations with the 


modern celestial dynamics needs be 
investigated. 


Chandra Sekhar’s instruments, which we 
have briefly touched in section IV look 
charming and cheap. They can prove to be 
very nice aids for initiation of our young, 
generation into the field wf astronomy and 
to prompt them to march beyond Chandra 
Sekhara into galactic clusters. 


Let me conclude by quoting the concluding 
line of Jogesh Chandra Roy, “Genius 
are like delicate-plarts, never plentiful any 
where and depend upon tender care for 
growth, development and fertility,” We 
should not hesitate to confess that we have 
not cared for the genius. Now let us care for 
his: contributions to the field of astronomy. 
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Religion is the breath of life of Hindu 
Society. Even in the stream of changing 
Social and political orders the religious 
feelings of our countrymen have not been 
washed away, instead they stand firm and 
deep-rooted. It is by faith of conservatism 
Hindus are upholding their beliefs. Hindu 
Society is static and hence the thoughtful 
and benevolent sages have accepted what 
is true and abandoned all that is untrue. 


The world is dynamic and is In 
continuous process of change and progress. 
With the change of time afd age the 
movement of stars and planets is under- 
going change. Religious halces rectifying the 
shortcomings resulting from such change are 
bringirg a unity in Calculation and Dristi 
and through this the religious perfcrmances 
and astrology are being safeguarded. 


With the lapse of time there being 
cbserved no Unity between Ganita ard 
Dristi Brafma Siddharta of Maharshi Brakma 
and the works of Vasistka Siddhanta were 


Chandrasekhar 
The Reformer 


Pandit Digindra Nath Kabvya- 
Vyakaran-Jyotistirtha 


found unfit in determining the tithis. The 
makers of siddhantas composed new granthas 
as there was no Unity of Ganita with Dristi 
according to those granths. In this way 
Brahama Gupta corrected Siddhanta granthas 
of Brahma. Varahamihir renovated the Surya 
Siddhanta. Before Bhaskaracarya and after 
Brahmagupta Suryasiddhanta of Varaha Was 
again renovated. 


Bhaskaracarya’s “Siddhanta Siromani’” 
finding lack of Unity between calculation 
and Driktulya composed “’Bijopanaya 
grahanta. Even in the latest Surya Siddhanta 
Bijodhyaya has been incorporated. Thus her - 
ever there has been change and variation in 
the movements of Stars the sages have 
rectified the same by Bija corrections. 


At the beginning of Kali, Parasara- 
Siddhanta ( Saka Purba 1469 )* was fourd 
yeilding correct results. Afterwards tere 
being change in the motion Aryabhatta 
(Saka 398 i. e. 476 A. D.) composed a new 
Siddhanta and thereafter the change and 


* 


Parasara-Siddhanta is not available now, but references to Parasara and his views are. 
found in different Siddhantas, The date of Parasara is also not certain. 


— EDITOR 
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variation in the movement resulted in the 
‘outcome of Varahamihir’s (Sak. 427) newer 
Siddhanta, Brahmagupta (Sak. 520) son of 
Jisnu, Ganesa Daivajna son of Kesava Daivajna: 
composed’ Brihat Tithi Cintamani ‘‘for ensuring 
more and more accuracy. This shows whenever 
any difference was noticed between Dristi and 
‘Ganita the sages came forward and amended 
panjikas by preparing newer and newer 
books. The framers of Sastras have stated 
that tithis should be determined according 
to those granthas on the basis of which 
planets be Driktulya otherwise the religious 
rights and performances will be of no use. 

In a big conference held in Bombay 
in 1295 B. S. under the presidentship of 
Jagadguru Sankaracarya the amendment of 
Pajika was considered to be the foremost 
duty and since then a revolution has been 
continuing in this direction. 


Mahamahopadhyaya Chandra oSekara 
Simha Samanta, the famous astronomer of 
Orissa also found that there was lack of 
Unity of Ganita with Dristi and in order to 
remove the inconsistancy resulting from such 
difference and disunity composed the 
Siddhanta Darpan Grantha. According to 
this Crantha, the Panjikas «of Orissa have 
been corrected and modified. Late Madhava 
Chandra Chattopadhyaya, the founder of 
Driksiddhanta Ganana in Bengal while in 
service under Orissa government came in 
close touch with all accepted well versed 
Pandit Mahamahopadhyaya Chandra Sekhar 
Simha Samanta and under his magic inspira- 
tion the pancanga named Visuddha 
Siddhanta Panjike came into being in 
Bengal in 1297 B. S. 


Pandit Chandra Sekhar Simha Samanta 
was a well-admitted Pandit and a Scholar. 
Even to-day the educated class takes his 
name with the fullest reverence and 
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benediction. Particularly those who- have 
been discussing the subject-matter of Panjika 
canriot forget his name. His learning was 
vast and uncommon. He was well-recokned: 
and respected by all for his deep devotion 
to religion and firm determination of his 
mind. Besides many other saranis i. e. tables 
of calculation have been prepared Viz. 
“]yotirganita of Venkatesa Ketakar of 
Bombay, Sarvananda Karan of Govinda Apte 
of Ujjaini Bedhasala, Grahaganita of Rajkumar 
Sen of Bengal, Karanavallabha of Pandit 
Radhavatlabha Smrti Vyakarana-Jyotistirth, 
Professor of Jyotishasatra of Sanskrit College, 
Calcutta, Pancanga Darpan and Table of 
the Sun of Ganitacarya Nirmal Chandra 
Lahiri and many other Saranis have also 


come to light. 


The Govt. of West Bengal appointed 
a committee for renovation and modification 
of Panjika. A conference was held on the 
19th and 20th November, 1968 in Delhi 
under the auspices of India Meterological 
Dept. of the Govt. of India for discussion 
on the subject of Panjika and in that 
conference | was also invited as a delegate 
from West Bengal. 

In that .conference a bold resolution 
was taken unanimously for the amendment 
of Panjikas. 

Among those who applied their 
brain & mind towards the improvement and 
development of Panjika the name of 
Mahamahopadhyaya Chandra Sekhar Samanta 
occupied a very eminent position. He was a 
glorious personality by virtue of his high 
academic attainments, scholarly approach to 
the problems and moral effulgence. He 
shines best in the history of panjika-samskar. 

The main contribution of Shri Samanta 
is in the adoption of the revised value of the 


Digitized by srujanika@gmail.com 


54 


equation of centre of the Sun and the terms of 
correction known as the Evection and 
Variation of the Moon's motion. Although 


the latter terms were discovered in some 
form by earlier astronomers like Munjala, 
Sripati & Bhaskara, yet his presentation 


was in a better form. But the modified form 
of the equation of centre & application of 
the tenth part of it to the Moon was 
entirely his achievement. He himself was a 
very good observer of the sky and it is an 
outstanding credit for him to determine the 
values of these terms which are now found 
to be very close to modern determination. 
Prof. Jogesh Chandra Roy Vidyanidhi the 
great astronomer and chronologist could 
appreciate < him even at the first meeting 
and brought to light his outstanding achiev- 
ments from which even European scholars 
could appreciate his talents. It is due to 


his endeavour it has become possible to 
rectify all the old School Panjikas of Orissa 
by the incorporation of the above terms of 
correction of the Sun and the Moon. Orissa 
now stands in a unique position to 
claim to be the onjy State in India to 
have possessed panjikas based on the old 
method of calculations although there 
is still some scope of further rectification in 
them. 


To-day | recollect his name with all 
my sincerest reverence and benediction. 
Though he was born in Orissa, he was not 
within the closed territorial boundary. He 
spread himself all around. He is of every 
body, he is of all. At this auspicious moment 
| pray and wish, may he be pleased to guide 
us towards our goal standing behind us in 
this age of conflict and disbelief. May his 
soul rest in peace. 


PDT 


Digitized by srujanika@gmail.com 


Mahamahopadhyaya Sri Chandrasekhar Simha 


Harichandan Mohapatra Samanta 


Of all the great men who have flourished 
in Orissa Samanta Chandrasekhar is un- 
doubtedly the greatest, Why in Orissa alone, 
after the great astronomer Bhaskaracharya 
the author of Siddhanta Siromani who was 
born in 1114 A. D. near the Sahyadri and 
who by his work eclipsed all the earlier 
Hindu Astronomers, no astronomer worth 
the name had been born in India before 
Chandrasekhar. There were, no doubt, some 
astronomers who exercised local influence 
for sometime, but nore of them left any 
permanent influence on Hindu Society. One 
of them was Ganesh of Nandigram who wrote 
Grahalaghava in 1520 A. D. This book is used 
by ganakas for compilation of Panjika in some 
parts of India. But it has no originality. It 
is compiled on elements left by earlier 
astronomers. But Chandrasekhar was quite 
different from them. He was an astronemer 
in the true sense of the word, who could 
observe heaven and find out the moments 
when the Sun turns from North to South and 
vice versa, and when it enters the prime 
vertical and the meridian. He could correctly 
calculate the latitudes and longitudes of 
planets and the moments of transits of 
planets from one Rashi to another. He worked 
unaided and would not accept the opinions 
or findings of his predecessors unless and 
until he was convinced as to their correct- 
ness through observation. 


and his immortal work 


the Siddhanta Darpan 


—B. Vatuaih 


It is well known that a correct almanc 
is indispensable for a Hindu household. Alt 
religious observances are regulated by this. 
But no two almanacs agreed in details and 
none was correct to observation, when 
Chandrasekhar came to the field with his 
immortal Siddhanta Darpan. About the year 
1875 a meeting of the learned Pandits was 
held at Puri to select a panjika according to 
which the daily rites in the Jagannath Temple 
at Puri should be conducted. The meeting 
decided in favour of the almanac computed 
after Siddhanta Darpan. Since then his 
calculations are accepted almost universally 
in Orissa. 


The rule in vogue at the time was that 
a tithi must be within the limits of 54 dandas 
and 65 dandas. It was said, the shastras enjoin 
the rule ara TI T:, which means that 
the increase should not exceed 5 dandas and 
the decrease should not exceed 6 dandas. This 
rule is in vogue in Bengal even today. 
Chandrasekhar calls this TIBGUVIAT According 
to qe TUTAaT, he says, a tith may increase 
up to 6 dandas and 45 litas and decrease up 
to 9 dandas and 55 litas. This he could 
demonstrate and suceeded in making the 
people of Orissa, who were till then follow- 
ing the traditional rule, accept his calculations. 
This is not a small achievement and it proves 
his influence in the society. It further goes to 
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the credit of the Oriyas that they are 
reasonable enough to accept a change when 
convinced as to its correctness. 

Chandrasekhar has followed the foot 
steps of Bhaskar in writing his Siddhnata 
Darpan; but he was not a blind follower 
of Bhaskar. He did not hesitate to discard 
Bhaskar’s elements when they did not agree 
with observation. He was an orthodox. Hindu 
and a staunch believer in sastras, but he had 
the sanction of the Rishis to make corrections 
when nessary for calculation to agree with 


observation. 

In computing the Moon's place Chandra- 
sekhar has discovered some corrections which 
were quite original. The first of these is the 
perturbation known as ‘eviction’. This was 
detected by Hipparchus about the year 160 
B. C. This irregularity puts the Moon forward 
and backward for over a degree. The next 
is ‘variation’. It has a period of one month 
and its maximum value is 39/31”. This, how- 
ever, does not affect the time of eclipse. 


The third irregularity of Moon's place is called 


‘annual equation” and it has maximum 
amount of 119". Chandrasekhar has named 
these irregularities ‘Tungantara’ ‘Pakshika’ 


and, ‘Digamsa’, with the maximum amounts 
of 2° 40‘, 38’ 12”, and 12’ respectively. No 
other Indian astronomer detected any of 
these not even Bhaskar, and Chandrasekhar 
did not know English, ror was there any 
source of his knowing of the existence of 
these from any foreign source. It is further to 
be noticed how close are Chandrasekhar’s 
figures to those of English Astronomy, 
specially in the case of the the last two. 


To show the accuracy of the computations 
made according to Siddhanta Darpan two 


statements as shown by J. C. Ray 
are given below, (1) the sidereal periods 
of planets, and (2) .the mean inclina- 


tion of orbits of the planets to the ecliptic 
side by side with those given in Surya 
Sidhanta, Siddhanta Siromani and the 
European astronomy. 


SIDEREAL POSITIONS OF PLANETS IN MEAN SOLAR DAYS 


! 
European | Surya Siddhanta 


Planets 


Astronomy ± Difference 


Siddhanta-Darpana 


Siddhanta-Siromani 


± Difference + Dif ference 


—— ere eee ee ernie erent terme ramameeeeeeeetieea eter, 


Sun 365:25637 ! 365-25875 + 00238 
Moon 2732166 ୬2732167 + -00001 
Mars 686-9794 686.9975 + .0181 
Mercury! 87-9692 87-9585 — .0107 
Jupiter 4332-5848 4332-3206 — .2642 
Venus 224-7007 2୬24-6985 - 0022 
Saturn 


10759-2197,10765:7730 + 6 5533 
| 


365 25843 + ଠ00206 365:25875 + 00238 
27-32114 — 00052 27-32167 + 00001 
686-9979 + -0185 686-9857 -‡ 0063 
87-9699 4+ .0007 87-9701 + .0009 
4332-2408 — -3440 4333 6278 + .0430 
224-9679 -— .0028 224-7023 + -0016 
10765-8152 4 6.5955 10759.7605 + -5408 
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MEAN INCLINATIONS OF THE ORBITS OF THE PLANETS TO ECLIPTIC. 


Aree DAO AP erate teeta ete 


Planets English Astronomy {| Surya Siddhanta |Siddhanta ଓନା Siddhanta 

¦  Darpana 

Mercury 7° ଠ0' ୫ 5° 55“ 6° 55! 7° 7 

Venus 3 53 35 ୨ ୫ 3 23 

Mars 1 51 2 1 30 1 50 1 51 

Jupiter 1 18 41 1 0 1 16 1 1୫ 

Saturn 2 29 40 2 0 2 40 2 ୨29 

Moon 5 8 48 4 30 4 30 | 5 9 

Obliquity of 23 27 0 24 0 24 ଠ0 23 0 
the Ecliptic 


In the cases of the Sun and the Moon 
Chandrasekhar has accepted the sidereal! 
periods as given in the Surya Siddhanta; but, 
the improvements he has made in the case 
of the other planets, Specially Jupiter and 
Saturn, whose motions are comparatively 
slow, are surprising indeed, and it is all the 
more so because of the nature of the 


longitudes given in it agree with those in 
the European astronomy. Rai Bahadur J. C. 
Ray gave a comparative statement showing 
the longitudes of the planets on 31. 1. 1894 
at Cuttack at 6 P. M. as given in British 
Nautical Almanac, in the Siddhanta Darpan 
and in a Bengali Almanac said to have 
been computed after Surya Siddhanta. The 


instruments he had to use. statement is reproduced below for 
The best test of the correctness of aN comparison. 
ephemeris, however, is how far the | 
LONGITUDES OF PLANETS ON 31. 1. 1894 AT CUTTACK AT 6 P. M. 
" Planets | British | Siddhanta Darpan | Bengali Almanac 
Nautical Almanac From vernal equinox From vernal equinox 
$ ୮୨ 7 S ° ' s ° 0" se 
Sun 10 11 54 10 1 56 10 10 34 
Moon 4 4 24 4 4 41 4 2 55 
Mars 0 22 48 0 22 23 0 20 37 
Mercury | 10 0 33 | 10 0 58 | 10 3 10 
Jupiter 0 19 27 | 0 19 8 | o 18 0 
Venus 9 19 19 | ଓ 19 12 | ୨ 18 40 
Saturn 6 12 43 6 13 3 6 13 8 


Digitized by srujanika@gmail.com 


58 


To avoid the question of the determina- 
tion of the exact amount of the precession 
of equinoxes (aaa ) , which is disputed, 
we may compare the relative distances of 
the planets. It will then be seen that 
while the Bengali almanac may be in error to 
the extent of 4° the error in the ephemeris 
computed after Siddhanta Darpan is limited 
to half a degree. This again is no small 
achievement on the part of Chandrasekhar, 
specially, if we remember, as said before, 
that he had to depend upon unaided vision 
and crude instruments devised by himself. 


It will, however, he unfair to expect 
that the results obtained by computation 
on the basis of Siddhanta Darpan can be 
as accurate as those obtained from European 
Astronomy. The latter has the advantage 
of all modern sciences as well as all sorts 
of mod2rn instruments whereas Chandrasekhar 
did not see a telescope till late in his 
life, and did not possess even a timepiece. 
Naturally as Chandrasekhar himself admits 
there may remain in his calculations a 
difference of two to three minutes at 
times, whereas modern astronomy cannot 
tolerate a difference of even fraction of 
a second. Again, the modern astronomy is 
not the work of one man. By international 
agreement, the basic calculations for the 
national ephemerides are shared between 
the ephemeris offices of several countries 
and the remaining countries receive the same 
according to requirement. 


To fully appreciate the merits of a man 
it is necessary to know the time and the 
environments in which he was born. 
Chandrasekhar was born at Khandapara, then 
a feudatory state of Orissa, about 60 miles 
from Cuttack towards west, in the interior 


of Orissa forests; and, he spent almost the 
whole of his life there. He was born in the 
year 1836. The British had occupied the 
territory fur about 30 years by then. No 


schools had been established—not to speak 
of any English school. He had thus not the 
advantage of any English education. He 
knew no other language except Sanskrit 
and his mother tongue Oriya. At the age 
of ten his father taught him a little of 
astrology and showed him a few stars to 
satisfy his curiosity. Gradually he became 
more and more interested in astronomy and 
began to watch the positions of the stars 
night after night. He also noticed the move- 
ments of the planets ‘amongst the fixed 
stars. There was no teacher who could 
instruct him. There were however, a few 
sanskrit Siddhantas in his family library and 
he applied himself diligently to master 
them with the help of commentaries. At 
the age of 15 when he came to know 
the rules, for calculating the positions of 
the planets he found that the stars did 
not appear on the -horizon at the right 
moment, nor could the planets be seen in 
their right places. Unaided, surrounded by 
practical difficulties he began to observe 
and calculate the movements of heavenly 
bodies night after night. At the age of 
23 he began to note down systematically 
the result of his observation. Three years 
after he had an idea of embodying them 


into writing of course not with the 
intention that this should ever be published. 
He had by that time sufficient mastery 


over Sanskrit to compose verses in this 
language to record his observations. He 
worked for 6 years spending his nights. in 
observation and days in composition; and 
he was 30 by the time the work was 
finished. 
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The greatest handicaps for one to do 
any serious work are two viz, ill health and 
the wo2s of penury; and Chandrasekhar 
had these both. By reason of constant 
strain upon his body dyspepsia and colic 
became his constant companions. At times 
the colic was so painful that he had to 
roll down on the ground in the midst of 
talks. Being a staunch Hindu he could not 
take any allopathic medicine lest it may 
contain any forbidden ingredient. To add 
to this his pecuniary circumstances were 
far from affluent. A small income of 
Rs. 500/- a year from a few villages, and 
a quantity of foodgrains from his 
tenants consisted of all his income; and 
with this he had to support a number of 
attendants hereditarily maintained, related 
as he was to a Raja. This relation, however, 
was more a disadvantage than an advantage 
to him, as the Raja did not countenance 
that his uncle should do this work of 
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star-gazing, which according to him, was 
deregatory to his position. 


In short, Chandrasekhar was bern and 
brought up around his native hills, far 
away from the light of a town; he had 
not the advantage of English education, 
had to do tremendous work atl uraided, 
without any encouragement from anybody. In 
spite of this he succeeded in accomplishing 
wonders. No notice was taken of his work 
till it was brought to light by Sri (after 
wards Rai Bahadur) J. C. Ray, Professor of 
physical science, Ravenshaw College, Cuttack. 
It was at the fag end of his life that the 
British Government conferred on him an 
empty title (Mahamahopadhyaya) which he 
never coverted. it is high time now, and 
it will be very appropriate, that something 
should be done to commemorate the memory 
of this great genius which has been utterly 
neglected during his life time and of his 
immortal work the Siddhanta Darpan. * 


* The article is baseJ on materials taken from the introduction to Siddhanta Darpana by 


J. C. Ray, reproduced in the begining of this Commemoration Volume. 


—EDIT OR: 
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The great work Siddhanta Darpana itself 
interprets and commemorates the versatile 
genius of Orissa of the 19th century. Again 
the great savant Sri Samanta is the producer, 
the author of the esteemed work Siddhanta 
Darpana which exposes so vividly the versatile 
knowledge on different subjects including 
Astronomy of the esteemed author. Thus one 
cannot think of the one and separate the 
other hence, we find the both within the 
purview of our subject. 


Siddhanta Darpana is not a merely 
astronomical! treatise on Panchanga calcula- 
tions only. It is written in Sanskrit; its 
greater portion is composed in gorgeous and 
graceful style; the metres used are rhythmical! 
and splendid. It has not anywhere lost the 
grace and the point of discourse accepted to 
depict in its different places. In this work the 
mythological and historical side of Orissa is 
also not ignored. Orissa is rich in mythologica! 
and sculptural heritage as well. The 
descriptions and depictions of Puri Kshetra, 
Lord Jagannatha and Orissa have got 
immense value for us, even in this materia! 
age. The main portion of the book 
comprises the principles of calculations as 


Siddhanta Darpana 
and 


its Savant Author 


Sri Swami Chinmayananda Puri 


observed and found by Sri Samanta to 
get correct results over the old Upakaranas 
( elements ) and the portions becoming 
sophisticated in course of time of the old 
Siddhanta Granthas and other astronomicat 
works of India. This | shall deal in separate 
paragraphs. 


Mahamahopadhyaya Samanta 
Chandrasekhara was rot born in a great 
city. He was not brought up in modern way 
of living and education even as far as 
available in his time during the 19 th century 
in Bengal and Orissa. He got education in 
his mother-language Oriya and Sanskrit only, 
that too in the old fashion of the Sanskrit 
Pandits. He did not know any other language 
whether English or any of the other Indian 


languages. His living, high thoughts and 
culture were very orthodox. He had no 
modern equipments of Astronomy for 


research; but he passed his lite in research 
of Astronomy for correct calculation of the 
positions of the heavenly bodies, viz., the 
planets ard the luminaries, etc. He had no 
transit instruments, observatory or modern 
telescopes. He observed with his bare eyes 
and through his hand-made miniature instru- 
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ments, but with such accuracy that the great 

Science Professor of {Mathematics late Jogesh 
Chandra Roy Vidyanidhi of Bengal then in Orissa 
and some European mathematicians also were 
astounded. He was a super-talented person, 
but his talentes and intellectual endowments 
could not b2 fully expressed within the 
limited scope of his rural environs and mode of 
living in this dependant country in the 19th 
century,which could be so in any other foreign 
civilized and independant country of the 
West. 


The Government of Orissa in the 
Department of Culture has taken a 
commendable step for publishing a Comme- 
moration Volume on the great savant Samanta 
and his work, Siddhanta Darpana. It is fine no 
doubt but the Volume will lie in almirah of 
the libraries and will be read by a few 
interested persons only. So, we should do 
something more to commemorate the worthy 
son of Orissa, may, of India, who was one of 
the foremost champions for rectifying the 
panchanaga calculations in India. If the 
Government of Orissa takes practical steps 
in having correct panchangas with up-to-date 
results tallying with those of any standard 
ephemeris and publishing such ones in Orissa 
following the principles of rectification by 
the old ‘Bijas’ of siddhantic age and other 
necessary corrections in line with the directi- 
ons and wishes of the illustrated son of 
Orissa, Sri Samanta, that will be the best way 
of commemorating him for ages. 


For such ideally correct Panchangas we 
need some essential corrections in calcultions 
of different items in the same. |! am now 
discussing or suggesting a few necessary 
points among them for panchanga calculation 
in fulfilment of the object of complete 
rectification after the wishes and visions of 
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the late Mahamahopadhyaya Samanta 
Chandrashekhar in the following paragraphs. 

The Rishis and later authors of 
Siddhantic age calculated the planetary 
positions with fair degree of accuracy The 
Sun, Moon and planets are changing from 
their calculated places on account of the 
changing planetary motions even though the 
change is very little per year. Yet the small 
errors become accumulated in a considerable 
amount in course of hundreds of years; as such 
our later astronomer Pandits found the 
difference between the calculated and 
actually observed positions later on, and 
hence began to apply Bija corrections to the 
mean positions found by calculation from the 
Siddhanta Granthas and Astronomical books. 
The Pandits following the old Siddhanta 
Shastras are also making their panchangas by 
applying some Bija corrections to the mean 
positions of the planets. The latest Bija 
corections, which they apply, were compiled 
378 years ago by Pardit Raghavananda of 
Bengal. These too are not adequate for 
calculating the exact positions of the plarets 
and the luminaries at present. Sri Samanta 
also corrected these Bijas for having adequate 
results; but his Bija corrections also need 
some adjustments in his own lite of rectifi- 
cation at present, after almost a century, to 
have the positions of the heavenly bodies 
agree with observation, especially in the case 
of the moon, etc. So, it is now unavoidably 
necessary that a new set of Bija corrections 
be applied to the calculation for the result 
agreeing with observation. 


In the esteemed preface of Siddhanta 
Darpana we find the difference in the results 
of calculations shown among the old School 
Panchangas of Bengal, Nautical Almanac and 
the Panchanga Calculated by Sri Samanta. In 
Benga! too, late Madhava Chandra Chatto- 
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padhyaya started a panchanga, named 
Bisuddha Siddhanta Panjika’ more than 80 
years ago. The results of calculations of this 
panchanga, published every year from Calcutta 
even now, agree almost totally with those of 
any standard Ephemeris at present available. 
In 1963 the Government of west Benga! 
appointed a ‘‘State Afmanac Committee’’ 
and an ‘Advisory Board’ thereafter (( still 
existing ) in both of which | had the privilege 
to serve. This committee and the Board 
recommended to the Government some 
principles of rectification in the Panchanga 
Calculations with some sort of tolerance in 
the longitudes of the Planets and the Sun and 
the Moon. Similar amounts of tolerance were 
also accepted by a Resolution in the ‘All 
India Panchanga Seminar’ held in New Delhi 
at Vijnana Bhavan, in November, 1968, under 
the auspices of the Central Government of 
India, where | was also a sponsored member 
in the different sections of the Seminar. We 
find the results calculated with the principles 
of Sri Samanta’s Siddhanta Darpana to be 
nearer to the amounts of this tolerance than 
those of the old school. So, | earnestly suggest 
that the difference occurring after about a 
hundred years in the results of Siddhanta 
Darpana may be immediately removed by 
accepting a new set of Bija corrections 
following the advice of Mahamahopadhyaya 
Sri Samanta Chandrashekhara to commemorate 
him in a practical way which he stood for 
throughout his whole life. 

(In a paper in Hindi on Panchanga 
Calculation in the said Panchanga Seminar at 
New Deatlhi, |! dealt with these Bija corrections 
with illustrations and cited the actual 
corrected Bijas for calculation of correct 
Panchangas. | would myself like to take this 
discourse on Bijas from the Siddhanta 
Darpana for this commemoration Volume, but 


I do not take the subject here to avoid 
repetiticn, as 1am informed that my yourg 
friend Sri Sadashiva Mishra of Orissa is dealing 
with this in an elaborately expounded 
article. ) 


The determination of the total precession 
of the Equinoxes or the present value of 
Ayanamsha is the next thing which we should 
take notice of for having complete unanimity, 
with one accord, between the results in 
longitudes of the planets, the Sun and the 
Moon derived form the principles of Siddhanta 
Darpana and all correct Panchangas. viz. 
Rashtriya Panchanga, Bisuddha Siddhanta 
Panjika, Lahiri’s Ephemeris and others. We have 
all accepted the Chitra-paksha Ayanamsha 
for determining the longitudes of the heavenly 
bodies in this part of our country. The initial 
point of this Nirayana or sidereal zodiac, we 
are accepting for our Panchangas like Bisuddha 
Siddhanta Panjika and the Lahiri’s Ephemeris 
etc., coincided with the mean equinoctial 
point, that is to say, the first point of Sayara 
Mesha of the mean vernal equinox day 
of 207 saka era. The celestial longitude 
of the star Chitra ( i.e. Spica ) is 180°. On the 
day of the mean vernal equinox day of the 
year 207 Saka era (corresponding to 285 A. D.) 
the Sayana and Nirayana longitudes of the 
star Chitra were the same, i. e. the difference 
between the Sayana and Nirayana 
longitudes were ‘Zero’ (nil). With a very little 
adjustment the Ayanamsha result found in the 
Siddhanta Darpana may be made the same 
and equal to that of other standard Ephemeri- 
des for, unanimity’s sake. This Chitra-paksha 
Ayanamsha is the same as was adopted in 
the Vedanga Jyotisha and in some other works 
even before the Siddhantic period. Hence, 
among us who follow the Chitra-paksha, 
Ayanamsha, there should be even no minor 
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difference in the result of the same in differet 
correct Panchangas of our country. 


The next thing to consider is that the 
Surya Siddhantic solar year is now found 
to be incorrect by the course of rhe 
movement of the wheel of time or with the 
advent of new scientific discoveries in the 
motion of the earth and relative heavenly 
bodies, viz, the Sun etc. The value for 
solar year is 365-25875 days according to 
Varahamihira, wher eas the real ‘value of the 
sidereal solar year is 365-2563628 days,i. e., 
365 days 6 hours 9 minutes and 9.7 seconds 
and the value of the tropical solar year is 
365-2421947 days, i. e.. 365 days 5 hours 48 
minutes and 45:6 seconds in accordance with 
the observational investigations of the 
modern erudite Pandits and scientists. We 
have not been able to ascertain why the 
Siddhantic value is so different. It might be 
that they took the tropical year and 
measured later on with the precession of 
equinoxes without considering the distinction 
of Sidereal year. The difference in the 
precession rate also was not probably thought 
of between a tropical and sidereal year. 
This may be the case down to the time 
of our Siddhanta Darpara of the great 
astronomer Sri Samanta, who seems to have 
ignored or lost sight of this variation in the 
duration of the solar year whether tropical 
or siderdal. So, for the fulfilment of the 
aim or comolemer.t of Siddhanta Darpana, 
and to really commemorate the late 


Mahamahopadhyaya Samanta Cliandrashekhara, 


in the galaxy of great astronomers, we 
should have no objections from our old 
orthodox Pandit friends to rightly adjust a 
litte jin the duration of Solar year of 
Siddhanta Darpana probably inadvertently 
taken by him. 
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Other points of discussion for an ideally 
correct parichanga to be made on the 
principles of the rectirication of panchanga 
calculation, which the great savant Samanta 
stood for, are many. Among which introduc- 
tion of a seasonal year in the Religious 
Almanac is one, otherwise the holy festivals 
like Ratha Yatra, Durga Puja, Saraswati 
Puja (Vasanta Parchami ) and the Dola Yatra 
(Dola Utsava of Srikrushna) will lose the usual 
season earmarked for them by lapse of 
time. Secondly, as regards the criterion for 
the Sun-rise and Sun-set and the Moon-rise 
and Moon-set, should it be the visibility of 
the upper limb of the Sun on the horizon 
or the half-disc cf the Sun on the korizon 
at Sun-rise, and the nonvisibility . of the last 
point of the Sun on the horizon or the 
half-disc of the Sun at Sun-set ? And, whether 
the refraction and limb correction should be 
considered or not ? These wiil bring the 
difference between 24} to 3} minutes in the 
Sun-rise as also in Sun-set. While these are 
taken for consideration, further questions arise 
for the correct duration of a Day and the 
Muhurtamar.a (the varying limit of a Muhurta 
of a day) to be included in the Panchangas. 
Considering the limited scope and the space 
for this article in the Commemoration 
Volume, | desist from dealing in details on 
these points. | simply note and indicate all 
these for the complement of the aim of 
panchanga correction on the line of thought 
and principles of Sri Samanta. 


Finally, | take this opportunity of heartily 
thanking the Government of Orissa in creating 
a ‘Department of Culture unlike many other 
Indian States in spite of having various 
cultural heritages, and the Directorate of 
Culture also for taking interest in scientific 
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and correct astronomical calculation by taking 
notice of the aims and objects of the great 
astronomer savant, that Orissa had ever 
produced in modern age. | appeal to the 
pandits of Orissa, both old and young and to 
all those who mind our great cultural heritage, 
torise up and stand to the standard of our 
old sages and savants of Astronomy and 
Mathematics to unanimous!y introduce the 


correct principles of panchanga calculation, 
which Sri Samanta stood for throughout his 
whole life in his own way. This will be the 
best line of action and way to commemorate 
the worthy son of Orissa, nay, of india, 
Mahamahopadhyaya Samanta Chandra- 
shekhara and his significant valuable work 
the Siddhanta Darpana, an ideal treatise on 
Astronomy and Panchanga Calculation. 


aK Pas 
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Samanta Chandra Sekhara : 


When |! first read the life story of 
Mahamahopadhyaya Samanta Chandra 
Sekhara Simha in a brilliant article by Acharya 
Joges Chandra Ray, | was fascinated by the 
portrait of a man who, though simple and 
unsophisticated, could, by sheer efforts and 
perseverance, rise above his environment and 
Teave an indelible stamp of his genius on the 
history of Indian Astronomy. 


Born in the midst of a hilly tract of 
Orissa, surrounded by thick forests, he found 
the conditions of life dark and medieval. 
True, in his time, the Western Civilisation had 
already begun to influence the thought— 
currents of the nation, especially in the 
neighbouring province of Bengal, but in that 
remote village of Khandapara the Western 
Civilisation had no impact at atl. There was 
no school or college or system of education 
we are familiar with. Nor was there any 
indigenous system which could bear any 
semblance of comparison. 


Chandra Sekhara had his schooling in his 
family environment and learnt some astro- 
logy from his Paternal Uncle but that 
rekindled his flame for learning 
mysteries of heavenly bodies. He had no 
Opportunity to read the physical sciences and 
mathematics through the medium of any 
European language. The discoveries that 
revolutionised the civilisation of the West 
were practically unknown to him. Sanskrit 


the. 


a tribute 


Sitansu Kumar Das Gupta 


was the only medium of knowledge for him 
and the books on Indian astronomy were his 
only guides. Chandra Sekhara laboured hard 
to become well-versed in that medium and 
mastered the subject gradually with practically 
ncne to assist him, 


Indian astronomy is nearly as old as the 
Vedas. As a science, it rose to its peak in the 
days of Aryabhata, in the 5th Century A.D. 
He discussed the eclipses, Ssolstices and 
equinoxes and announced the sphericity of 
the earth and diurnal revolution on its axis in 
accurate and-what Wil! Durrant has described 
—‘‘daring anticipation of Renaissance 
Science’. The Arya Siddhanta was follcwed 
by Pancha Siddhantika of Varaha Mihira (6th 
Century A. D.) Brahma Siddhanta (of Brahma 
Gupta 7th Century A. D.), which were 
succeeded by the writings and discoveries of 
scholars like Lalla, Munjalbhata, Sridharachaya 
or Raja Mriganka and finally, Bhaskaracharya- 
one of the greatest names among the 
mathematicians of India who used differen- 
tial calculus and produced his masterpiece 
‘Siddhanta Siromoni’ in the 12th Century A. D. 
The present Surya Siddhanta, which provided 
“a system of Trigonometry more advanced 
than anything known to the Greeks” was 
composed in about 1000 A.D., by an unknown 
author and is acknowledged as ‘‘the most 
important authority for the preparation of 
almanacs’ in India. 
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But with the death of Bhaskaracharya 
ended the brilliance of Indian Astronomy. 
Darkness came down and the scientitic spirit 
of enquiry and research gradually disappeared 
leaving behind a hard core of tradition fully 
satisfied with whatever written in the days 
of old. Nobody had the courage or capacity 
to impreve upon them or introduce any ‘Bija’ 
or correction. Hundreds of years flowed in 
this slumbering mood. 


Pursuit of knowledge for its own sake 


was not a thing to be valuedin those days 
‘especially for men like Chandra Sekhara who 
‘belonged to a Kshatriya Raj family and was 
known by the title Samanta. The Raja, his 
nephew, we are told, looked upon him with 
disdain. His rare simplicity and sincerity was 
not in tune with the idea of feudal tordship 
even up a very small region. Though he was 
a member of a Raj family Chandra Sekhara 
was not a man of means. He had a very small 
income from his estate. It is no record that 
‘on many a day, this savant of learning had 
‘not even square meals. Orthodox as he was, 
the diet he had was too simple and plain to 
provide nutrition badly needed for a man 
who, month after month, had to read hard by 
-day and gaze at the stars by night. It was 
quite natural that he soon developed 
dyspepsia with its attendant colic pain. Yet 
the bodily weakness and severe suffering 
(when he rolled down on the ground) was 
conquered by power of will, by heroic 
devotion to duty, and therein, truly, he was a 
warrior. Acharya Ray has recorded ‘‘even in 
‘his invalid state he would willingly sit up a 
whole night.” 


If study of astronomy was a passion for 
‘Chandra Sekhara, love for truth was no less, 
He was not merely satisfied with the study 
or with the theoretical interpretation of the 


books he read or with the preparation of 
tables on the basis of the accepted autho- 
rities on the subject. He wanted to verify 
the calculations made; calculations must 
agree with the observations of the heavenly 
bodies: Herein lay another handicap for our 
Indian astronomers. It was a question not 
merely of willingness to measure but of a 
physical measuring rod. Absence of suitable 
and accurate instruments proved to be a 
stumbling block for original research in Indian 
Astronomy. But Chandra Sekhara was 
undaunted. He devised his own instruments 
with which he made his own observations. 


Soon he was aware of the disagreements 
between the calculations made on the basis 
of the accepted authorities and the result of 
physical observations. While most of our 
Pundits would remain satisfied with the 
beaten tracks leading, due to efflux of tin.e, 
to wrong results, the great Kshatriya sat 
silently to discover the causes of the way- 
wardness and find out the necessary 
corrections. 


The Nineteenth Century revival of the 
study of Astronomy in India was greatly 
influenced by the discoveries and inventions 
in the West on the basis of which very 
accurate calculations were possible. These 
calculatio s were also readily available in the 
Western Nautical Almanacs. The stalwarts 
among the Indian Astronomers were well 
acquainted with both the Indian and Western 
Sciences. They set upon themselves the task 
of preparation of tables on the basis of the 
corrections introduced by the Western 
Astronomers. It is no wonder that such a line 
of development with its pronounced 
inclination towards Western method would 
lead finally to the discarding of the widely 
accepted Indian method of the Nirayana 
altogether, as will be evident from the 
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report of the Calender Reform Committee 
(1952—_54). The result was not very 
satisfactory. Chandra Sekhara, however, 
followed the footsteps of Bhaskaracharya and 
tried to maintain the line of development 
which was cut off nearly a thousand years 
ago. He had demonstrated ably through 
intensive researches into the Indian system 
of astronomy that the inaccuracies found by 
observations could be corrected independently 
of the Western methods. 


Chandra Sekhara recorded all his findings 
in a treatise on astronomy, namely, Siddhanta 
Darpana which epitomises the life work of a 


man of genius. It is a small book with about 
2500 verses in sanskrit written entirely on 
palm leaves in Utkal (Oriya) Character. Will 
Durrant was amazed to find that the great 


Hindu Scholars of old had written treatises on 
mathematics even in Verses; Chandra 
Sekhara had shown that it was possible also 
in the modern days. 


Acharya Ray has given us a comparative 
study of the results acheived by Chandra 
Sekhara. He is the only Indian astronomer 
who independently detected and assigned 
very approximate values to the irregularities 
of Moon, viz, evection, variation and annual 
equation termed respectively as Tungantara 
Pakshika and Digamsa. The tables of the 
Sidereal periods in mean Solar days, mean 
inclinations,- eccentricity of the planetary 
orbits, Moon’s node and perigee will show 
that he improved upon the results obtained 
by Surya Siddhanta and even Siddhanta 
Siromani. Truly, as ‘Nature’ has commented 
“these will show how much it is in one man’s 
power to accomplish’. [ The book was 
reviewed by ‘Nature’, 9th March 1899. An 
excerpt of it may be seen in Bharater Jyotish 
Charcha O Kosthi Vicharer Sutravali by Sri 
Narendra Nath Bagal, P.-65 ] 
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Chandra Sekhara has broken the ice 
which blocked the path of progress in Indian 
Astronomy for about a thousand years. He 
has mirrored the Siddhantas in modern 
perspectives, and paved the way for future 
development. The influence of this line of 


development will be evident in the 
following reccmmendatiors of the State 
Almanac Committee of West Bengal. 
(1963) — 


(i) Surya Siddhanta has been universally 
accepted as an authority for astronomy 
and astrology in this country. Therefore, 
for the purpose of preparation of a 
correct almanac it is desirable to adopt 
the principles of the calculations of 
Tithis according to those mentioned 
in the said book Surya Siddhanta. But if 
in the calculations on the principles of 
Surya Siddhanta any fault is found and 
proved then such fault should be 
corrected according to the subsequent 
authorities in our country; 


This correct almanac should be based on 
the Nirayana calculations of the year. 


(ii) 


We in West Bengal are particularly 
happy to note that Government of Orissa 
have decided to bring out a commemoration 
volume on Chandra Sekhara. Our close 
association with the cultural life of Orissa 
dates back from the days of Sri Sri 
Chaitanya Mahaprabhu, one of rhe greatest 
sons of India. On this occasion we feela 
special pride because the publication of the 
monumental work of Chandra Sekhara is 
associated with the name of an eminent 
scholar of Bengal namely, Acharya Jogesh 
Chandra Ray who was at that time Professor 
of Physica! Science in the College of Cuttack. 
Siddhanta Darpana was edited by Acharya 
Ray. He also wrote an excellent introduction 
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in English. The book was published in 1899 
from the Indian Depository, Calcutta and was 
priced Rs. 3/- only. 


Unfortunately that book is hardly 
available now. The only copy possessed by 
the National Library is in a bad condition and 
its pages are almost torn. | have already 
written to the Librarian to have it bound and 
carefully preserved. It will be a fitting 
tribute to the memory of this great man, if 


Govt. of Orissa republish* this b>ok with the 
introduction of Acharya Ray and price it as 
low as possible. The book is not merely an 
important mathematical treatise, for Chandra 
Sekhara was not merely a mathematician; 
it reveals the inner man, a profoundly 
religious man, a Jnana-Tapaswi, who, with 
great humility, praised the Lord of the World, 
Jagannatha almost in each Chapter and 
finally ended his book with the words, Sri 
Jagannatharpito‘stu : Sri. 


* The ‘Siddhanta Darpana’ with explanatory commentary in Oriya has been published by 
Utkal University and ‘Dharma Grantha Store, another publisher of Cuttack. tts edited 
Sanskrit commentary in Utkal University awaiting publication. 


—E£DITOR 
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Samanta Chandrasekhara Simha, 


It is a matter of great satisfaction, rather 
pleasure, that the Government of Orissa has 
decided to publish a treatise in commemmo- 
rating the famous Astronomer, Samant 
Chandrasekhara -Simha Mahamahopadhyaya 
the author of “‘Siddhantadarpana.” 


He was born in a respectable family, in 
the year 1836 A. D. in the small village of 
Khandpara about 60 miles west of Cuttack 
in the hills & jungles for which western 
Orissa is famous. Although he was the 
grandson of Samanta Narasimha, the Raja & 
the then Raja Mardaraj Bhramaravara Ray 
was the son of his eldest cousin, yet he 
remained totally discarded by the Raja family 
throughout his life and thus he remained 
Samanta (Member of Raja family) only by 
name. From the very childhood he gained 
knowledge in Sanskrit and studied Sanskrit 
Grammer, Smritis, Puranas, Logic & Medicine. 
It was his uncle only who gave him some 
knowledge of Astrology when he was at the 
age of mere ten, showing some of the stars 
in, the sky. From the very start his extra- 
ordinary desire to test for himself the 
position of the stars, as they change night 
after night, was predominent and the varying 
positions of the planets amongst the stars 
lead him to watch their movements. This 
curiosity in star gazing develnped into a real 
fruitful study of Astronomy. There was none 
to guide him. He continued his efforts and 
measured the positions of the stars & planets 


{VMahamahopadhyaya 


Prof. Hansaraj Sharma 


in the horizon with the help of a graduated 
rod but without :any ‘scientific instru- 
ments. His observatory or equipment consisted 
of self-revolving instrument made of 
Pericarp of the Bottle Grourd containing 
water & mercury. He called his favourite 
instrument as ‘‘MANYANTRA” ( measuring 
Instrument ) which consisted of thin rod of 
wood 24 digits long, at one end of which 
was fixed another rod at right angtes in the 
form of “‘T”. Constant practice gave him 
facility with it to hit the angle to the nearest 
degree. Some of his fr'ends doubted his 
success in practical astronomy and tested his 
knowledge. He gave them correct measure- 
ments of Mars & Venus of particular 
evening. 


Not only during that period but even upto 
the first half of the 20th century most of 
the Panchangas were based on the calculations 
arrived at by Grahalaghava. The different 
Siddhantas do not agree either in the nature 
of transitional movement or in its annual 
rates. Surya Siddhanta, Soma, Siddhanta, 
Laghava and Vasistha quote annual rate 54”, 
Parasara Siddhanta 52.35, Munjala 59” 9, 
Bhaskra & Grahalaghava 60‘ each. | am not 
concerned herewith the theories or the limits 
of liberation. Surya Siddhanta and works 
based upon it are now universally adopted 
throughout India for preparing Almanac but 
in some places Graha-Laghava method still 
continues. The Mahamahopadhyaya, a century 
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back, made it clear in his “‘Siddhanta Darpana’ 
about the fact. Chandrasekhara also accepts 
the annual rate of the Surya Sidhanta given 
57”, 615 as the transitional rate vide Prakash 
VI, Sloka-57. This is just less thana rate 
assessed by other Siddhantas i.e., 58'/-68. One 
would be surprised to find this close presump- 
tion and try to seek the date from which 
he derived this rate. His reply was quite 
clear as he said that the Surya Siddhanta and 
Siddhanta Siromani make the Ayanamsa 
either shorter or longer, he took the help of 
Jatakakarmepaddhaiti (Jatak Alamkara). That 
is how he came across the nearest Ayanamsa. 
The following small comparison of figures 
will elucidate :— 


Saka 425 56''-828 Per year 
2. Satananda. Saka 437 57-295 ,, 
3. Bhaskara. Saka 423 56°':624 
4. Chandrasekhra. Saka 415 57615 ,, 1, 


However, the question of Ayanamsa is not 
my point for discussion at present, 


1. Munjala 


On the vernal equinox or the starting 
point which is between Aries and Pisces, 
Samanta Chandrasekhara gives 5” North as 
the Polar Latitude of Revati. Not only of the 
27 Asterisms (Nakshatras ) were given by him 
but also Agni, Brahmahridya, Prajapati, Ilvaka, 
Lubdhka, Agastya, Ursamajoris ( consisting of 
Kratu, Pulaha, Pulastya, Atri, Angira, Vasistha 
& Marichi ) were also defined. 


The important improvement made by 
Chandrasekhara is the Sun’s parallax. The 
English Astrc:nomers in India were taking 1/15 


part of its motion Accordingly the Sun’s 
parallax was 3‘ 56°‘ and that of the Moon 
52’ 42. Chandrasekhara gave the Sun’s 


parallax 22” and for the Moon 56’ 28” 
and he disagreed with Western Astronomers 
in this respect. 


The most important and wonderful 
theory given by Samant Chandrasekhara and 
still neglected by everybody need to be 
given a serious thought. This theory is that 
the EARTH IS STATIONARY. Any arguments 
put forth to establish the movements of the 
Earth were not convincing to him. In this, he 
found no reason for disbelieving what was 
actually observed and said, ‘‘Where are the 
observed proofs of the movements of the 
Earth 2?‘ Prakash V, Sloka-6 is quite clear on 
the subject :— 


ପମ ମୟ ମସ ଏ୍ଟୀ ମ୪ଙ ୪ଙ: । 
ମ୍‌ ୩୯ qUUT HT TTT IT | 


The nation to come will have to think 
seriously about this theory which appears to 
have been thrusted upcn us by the Western 
Astronomers for the best interests known to 
them. Samanta Chandrasekhara has rightly 
given the argument that the stars which are 
stationary have conjurction with the Sun 
every year. The Pole star which is admitted 
stationary by the Eastern & Western 
Astronomers remains at the same distance & 
direction from the Earth but not from the 
Sun. 


This great publication the, ‘Sidhanta- 
darpana’ in real meaning the mirror of the 
science is actually a mirror of Astronomy. 
Why should we not give this particular 
theory a serious thought and without any 
prejudice give weight with due arguments. If 
the earth moved round the Sun the fixed: 
stars, all, ought to appear to move in 
corresponding manner, each star describing 
annually an oval in the heavens of the same 
apparent dimensions as the earth’s orbit, 
itself seen from the star. 


Technically speaking they ought to 
have annual parallax. The stars do not shift 
their places according to the seasons of the 
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year. thauiasexhara is equally superstiti- 
,0us with Tycho Brahe, the European 
Astronomer, who had the friendship of 
Fredrick Il of Denmark and had a great 
observatory worth £ 20,000 at his disposal. 
Chandrasekhara believed the valuable 
utterances of the Vedic Rishis and the 
Atharva Veda VI, 8-77 which clearly states 
that the earth is stationary — 


୩ ଷୀ୯୩୩ଫ୍‌ fT 
ଆସ୍‌ fରମଙ ଖ୍‌ । 
୩୩୮୯୩୩୮୩ ଏର ୨୮୪ 
ଆ ୨୩୪୬୩୩ ॥ ୧ ।। 
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He had made a right definition upon 
existing Hindu Astronomy, which is not easy 
tdsk However to satisfy oneself wheather his 
ephemeris is correct and how much 
confidence may be placed in it, For rough 
comparison the places of the planets 
computed by Chandrasekhara as compared 
to the British Nautical Almanac and a 
Berigali Alrnanac stated to be compiled 
after the Surya Siddhanta. But none two 
ephemeris in the country or in the world, 
agree, but we are to notice the accuracy. 


LONGITUDE OF PLANETS ON 31. 1, 1694 (KATAK, 6 P. M. ) 


British Nautical Siddhanta Darpana Bengali 
Almanac Almanac 
| From fixed From Vernal | From Fixed From Vernal 
| Aries Equinox Aries Equinox 
Sun 10° 11° 54' ୨୬ 19° 31 10° 11° 56“ । ୨୫୬ 1୨° 40' 10“ 10° 34 
Moon 4 4 24 3 12 16 4 4 41 3 12 1 4 2 55 
Mars 0 22 48 0 0 7 0 22 23 | 11 29 43 ୦0 20 ୨37 
Mercury 10 0 33 9 8 23 10 0 05 ୨ 12 16 10 3 ୩1୦ 
Jupiter 0 1୨9 ୬27 1 26 43 0 09୨ 8 ¡11 27 6 0 18 ୦0 
Venus ୨ 1୨9୨ ଏ୨ 8 26 48 ୨ ଏ୨ 12 8 27 46 ୨ 18 40 
Saturn 6 12 43 6 20 38 6 13 3 5 22 14 6 13 ଓ 
Dec. by Nautical Almanac Dec. by Siddhanta Darpana 
Sun 17° 14 S 17° 15“ S 
Moon 24 1 N 24 15 N 
Mars 9 14 S 9 7 S 
Mercury 21 45 S 21 15 S 
Jupiter 6 32 N 6 50 N 
Venus 22 7 S 22 1 S$ 
Saturn 2 41 S 3 0 S 
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It will be noticed that while the Bengali 
almanac may be in error by as much as 4° & 
error in Siddhanta Darpana is limited to 
$° maximum. 


Unfortunately all attempts to solve the 
question remain practically fruitless. A minute 
study will give us an opportunity of surround- 


ing alone Chandrasekhara’s success in this 
direction. It will not be out of way to 


mention that like other astrologers and 
astronomers in India who always face a step- 
motherly treatment during their life by 
virtue of hatredness prevailing for this 
profession, he also had similar response from 
his cousin’s son a Raja. He had very small 
income with a rough quantity of foodgrains 
from his tenants hardly sufficient in those days. 
Poverty pinched him even in his old age and 
compelled him to incur a large debt. He was 
a true lover of the science who regardless of 
other people's unfavourable opinion of his 
work, their taunts and dissuation has devoted 
his whole life to the one pursuit amidst 
difficulties serious enough to dishearten and 
threw light to millions of his countrymen. It 
is said that he had to compute an ephemeries 
for a local publisher with immense labour for 
which he was paid a minor amount of 


Rs. 300/-only. As Siddhanta Darpana if not 
better still not less than Surya Siddhanta and 
Siddhant Siromani is a boon to the Indian 
Astronomy. The Government of India 
conferred on him the title of Mahamahopa- 
dhyaya which was like a drop against river, 
which he actually deserved. Astrology which 
is widely spread in every city, town, village 
and street of India has not done any justice 
to Astronomy. As actually an Astronomer 
without a knowledge of spherics is as food 
without clarified butter, assembly without 
speaker and a body without a soul. The 
astrologers pretend to predict future events 
but without knowing even the alphabet of 
Astronomy. Whereas an astronomer should 
be capable to expand in the theory 
Siddhantas to demonstrate with the help of 
instrument the movement of the Sun’s turning 
to the North or to the South, and points 
entering the bright vertical and the meridian 
to make calculation agree with the observa- 


tion for all planets. 


This is how Samanta Chandrasekhara 
Simha Mahamahopadhyaya did in practical life 
and leda light to the nation to follow him 
through his Siddhanta Darpana, the most 
valuable treatise on Astronomy. 


li 
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Chandrasekhar : a Reformer 


The nineteenth century was a period of 
profound and rapid change especially in 
the field of astrology and astronomy. Chandra 
Sekhar was the first Oriya who introduced 
a scientific reformative method in the field of 
astrology. Chandra Sekhar, the well known 
astrologer and astronomer a great intelligentia 


heads the list amorgst the established 
astrologers and astronomers of the time. 
He was born in Khandapara of Orissa 


Although he was not born with a silver spoon 
at his mouth, {ought against the horrors of 
poverty and distress. He had no facilities for 
a regular educated and prosperous career. 
But he could achieve a miracle in the field 
ot astrology and astronomy. His father had 
taught him something of astrology and 
Sanskrit. With this little knowledge- he had 
developed an attitude towards the study of 
astrology in a scientific analytical way. 
Astrology, at that time was mueh in use. 


It is said that one of his relatives was 
predicting the future and was very much 
respected by the people of his neighbouring 
areas. Young Chandra Sekhar, was 
fascinated by the study of this science. 
His father had advised him that in order to 
be a great man one must follow three things 
in one’s life. Those are (1) faith in Omnipo- 
tent God, (2) Service to mankind and (3) to 
aspire for a new and great thing in one’s 
life. in order to be great one must aspire 
beyond one’s capability. And, indeed, this 
is the real philosophy of life. He had pene- 


Pandit Gunanidhi Dash 
Ganita and Phalita Jyotishacharya 


trated his deep insight into the crux of the 
19th. Cenuries astrological science. 


Although he was muck. interested for the 
study of astrological science, he could not 
read it for the lack of knowledge in Sanskrit. 
For this, he had to learn Sanskrit. He read 
Amarkosh and mary other Sanskrit grammar 
books. His profound krowledge in Sanskrit 
enabled him to read astrology without any 
difficulty. 


The study of the astrological science, 
propounded by Jaimini, Parasar, Bhrugu and 
Varahamihir could not convince the inquisitive 
mind of Chandra Sekhar. It was so because 
the opinions cf the aforesaid astrologers 


were stated in a precise manner. The 
commentators arrived at divergent opinions 
which misled the readers. For example 


aT4TraT: ATT: TAU. It was written in connec- 
tion with the calculation of longivity by 
Jaimini. It is called ‘Charadasa’‘. ‘Here prayena’ 
JIT has been interpreted in many ways. 
Jaimini in his book ‘Jaiminiya sutras’ has 
discussed the cause in a particular disease 
in a particular person. According to him the 
rays and their ( Planets ) force of attraction 
cause a particular disease in a particular 
person. In this connection the ‘Sloka’ written 
by him reads as follows : 


ସସ ସଙ ୨୫ ଝଂଙ 4୮୯୪ fi 
କୁ୍ ଝଝୈ ୩: 

ଝ୍ିଫ୍ଧ ଖେ 

ମଜ ପୀ ୩୩ ୩ ୩g 47: 
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ସଗ ସଫ ମଗ୍ନ 
ST fee: 


hgT TEM FGA GT 
Chapter II Sutra 88-95 


ମୀ 7 714ଝ୪ ୮ ଷଙ: ୩୮ ୩୩ ର 
Chapter II 32 Sutra. 


gua ସଫ ସା: 
Chapter II 31 Sutra etc. 


From this Chandra Sekhar imbibed the 
idea that people suffer from a particular 
disease because of the influonce of the ray of 
a particular planet The astrologers predict 
that a particular person will suffer from a 
particuiar disease after some years which 


is bevond the capacity of a well trained 
physician. 
According to Varahamihir the seven 


planets, by their different colours, such as 
Saturn for black, Jupiter for yellow etc. cause 
the decrease or increase of the seven vital 
parts of the human organism (such as nerve, 
bone, blood, skin, semen, fat and (Majja). 
To quote Varahamihir, we may refer this 
Sloka here. 


ଏମ ପୁ୩qTଙ Y୦eqNd 7୪, 
HR - Tra -FT-YH-TTNA: | 


Chandra Sekhar found a difference 
between theory and practice, The aforesaid 
theory would be possible if the planets would 
remain in their exact point. But his observa- 
tion proved that the planets were not 
remaining in accordance with the theory. 
This led him to the study of astronomy. 


Chandra Sekhar was not only a great 
astrologer, but a great astronomer of the 
time. ‘Siddnanta Darpan,’ the master piece 
of his writing, marks the hydraheaded genius 


of Chandrasekhar. Seeing the inguisitive 


mind of Chandra Sekhar, for the study of 
astronomical science, his father intended 
to foster a new scientific spirit in his mind 
by giving him a deep insight into the vast 
realm of astronomy. 


Siddhanta Darpana is his unvaluable 
contribution to the astronomical science. 
There are 24 Chapters (Prakashas) and 2500 
slokas in it. Out of it 2184 slokas are 
of his own. The rest 216 slokas are borrowed. 
The composition and structure of the slokas 
indicate his extra ordinary genius and deep 
knowledge in Sanskrit. The slokas are highly 
ornamented and orderly. It flows just like a 
running stream unchecked, uncontrolled, 
unrestrained and unbriddled. 

One important feature is his mathe- 
matical analysis in the study of astronomy. 
Like a great mathematician he solves the 
problems. 


After a good long time positions of the 
planet change. Sothe findings of Lalla, 
Bhaskarcharya, Satananda and Aryabhatta etc. 
in connection with the position of the planets 
differed from each other. Chandra Sekhar 
wanted to correct them through survey 
of the planets. In order to do this he 
folloed the principles of Surya Siddhanta 
It is the oldest astronomical book. It is 
said that the Sun (Surya) himself imparted 
the principles to his worthy disciple, 
Mayadutta. 


Nearly une thousand years before the 
birth of Chandrasekhar no astronomer of 
repute had made any reformative study in the 
field of astronomical science. In order to 
know the exact longitude (Grahasphuta of the 
planets) he took the help of Surya siddhanta, 


as his base book. He has also got the 
opportunity to read Bhaskara’s Siddhanta 
Siromani. In order to know the 


exact Graha Sphuta of the planets he 
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innovated new method in each Chapter 
(Prakash) of his Siddhanta Darpana. Chandra 
changes his position more frequently than 
any other planet. So it is very much difficult 
to ascertain the exact longitude of Chandra 
[Moon]. Chandra Sekhara has innovated 3 
principles namely Tungatanra, Pakshika and 
Digamsa in order to know the exact Graha- 
sphuta of Chandra [Moon j The formulae 
expounded by other astonomers are explained 
in terms of Khetrajukti. But these three 
formulas expounded by Chandra Sekhar are 


very correct These formulas hold good in 
every respect. It is a short of miracle 
160' × Sin | A— (0+ 3) | Sin 


R 


Where A stands for the Moon's Apogee, 
and O for the true sun. The two signs (±) 
are to be taken in the case of the light and 
dark halves of each lunar month respec- 
tively. The result obtained is called the 
2nd. Moon or M,. 


To apply the paskhika correction, take 
MOL, x 6 (say), subtract 6/3 from 3 
[signs] and take the less of the two equalities 
sin 2y 

90 

the correction required. It should be noted 
that the denominator [90] is not constant but 
can be obtained. The correction is to be 
added to, or subtracted from the 2nd Moor, 
as the latter lies within the first or the 
Second quadrature. Call the Moon thus correc- 
ted, the third Moon or Mj, Now take 1/10 of 
the Sun’s equation and multiply by the first 
moon’s Motion, dividing by its mean motion. 
Add the result to the 3rd Moon, when the 


is 


a and pa J and say it is Y. The 
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and these 3 formulas serve the function of a 
valuable observatory. The irregularities of 
the Moon are named by Chandra Sekhara 
as Tugantara, Paskhika and Digamsa. 
With the maximum amount of 2’ 40”, 38’ 
12°‘ and 12’ respectively. In brief his method 
of applicaticn is described here. 


After the equation of centre (maximum 
amount 5° 1 10” has been applied to the 
mean Moon, known as the result 1st Moon or 
Mi. Then add to, or subtract from it, acccrding 
as the anomaly happens to be within the first 
six or the second six signs. 


( Mj—0) 1st Moon motion 
R 


Sun’s 
other 


mean motion 


equation is additive. After this, the 
corrections [such as Bhujantara)] 
common to all the planets, are to be applied 
pefore the Moon's place becomes apparent. 


This is also pointed out by Mr. Jogesh 
Chandra Roy. 


In this way he had devised many new 
formulas for ascertaining the exact longitude 
of all the plarets. H's formulas regarding the 
solar eclipse and the lunar eclipse are invalu- 
able objects in the astronomical treasury. The 


formulas of the lunar eclipse may be cited 
here. 


In chapter VIII [Prakasha] his formula 
Visesh Kalpana’ relating to the lunar eclipse, 
he had measured the diameter of the 
reflection of the Sun and the Moon. He had 
also measured the length of the shadow of 
the earth and the proportions of the darkness, 
His Kalamana is more accurate than all of 
his predecessors. He had a new idea that the 
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position of the Sun seen from the surface of 
the earth varies from the position of the Sun 
seen from the centre of the earth. it is called 
Lambana Samskara’ or parallax. tnorder to 
know the more exact position of the planet 
in connection with the lunar eclipse he had 
invented a new idea. Eg., the slokas from 
[Chapter VI, Prakash] [24 to 26.] 


He was not only an established astrono- 
mer and astrologer of the age but was also 
a great [iterateure, and a sincere devotee 
of Lord Jagannath. In this connection his 
description of Purushottam in Chapter 23 of 
Siddhanta Darpana may be referred to. He 
was also a great patriot. He had praised 
Utkal Mata.’ He was much in love with 
Sreekhetra and sincerely desired to breath his 
last there. In chapter 24 sloka 159 he had 


expressed his desire. His desire was fulfilled. 
According to his astronomical calculation he 
went to Sreeskhetra and breathed his last 
there. 


In his life time he had sincerely followed 
the three asvices of his father. He had 
profound faith in God. He could achieve 
miracles by astronomical findings. His 
Siddhanta Darpana is a boon to the human 
society. His small bamboo stick with which 
he measured the position and relative 
distance of the heavenly bodies may be 
compared with the flute of Lord Krishna with 
which he attracted sixteen thousand Gopikas. 
in the conclusion it can be said that the 
death of Chandrasekhar was not only an 
irrepairble loss to Orissa but also to the 
whole world. 
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Mahamahopadhyaya Samanta Chandrasekhar's 


Siddhanta Darpan. 


Gangadhar Ramakrishna Deo, Nagpur 


(Compiler of Nagpur Tilak Panchanga) 


It was in the year 1869 A.D. or there- 
about, that Samanta Chandrasekhar, who 
hailed from a royal dynasty of Orissa, 
composed his ‘ Siddhanta Darpana’’ a work on 
practical and mathematical astronomy. The 
fundamental elements of planets in respect 
of their celestial and orbital positions, 
adopted by him are based on his own obser- 
vations. Samant Chandrasekhar has almost at 
the end of every chapter and at some places 
in the chapters themselves, declared that the 
elements and figures have not been copied 
from any other work on mathematica! 
astronomy. “‘Siddhanta Darpan’’ by Samanta 
Chandrasekhar is perhaps the only work on 
Indian mathematical astronomy based on 
the author's own -observations, which 
comes about 1241 years after Brahmagupta’s 
Brahma Siddhanta [628 A. D Jj which was a 
work on the same lines. Samanta Chandra 
Sekhara‘’s work discloses the researches made 
after Bhaskara‘s Siddhanta Siromani of the 
twelfth century A. D. 


The figures of Mean heliocentric 
positions of planets adopted by Samanta 
Chandrasekhar are as follows—_— 


Epoch : 12th April 1869 Monday-1st Soura 


Chaitra 1791 (Saka)_—_Mean sunrise at 00° 
Longitude (Lamka)... 
Sun 358° 15“ 21“ 
Moon 003° 20' 30“ 
Mars 151° 24! ।7” 
Mercury 318° 41“ 19“ 
Jupiter 003° 45' 0୩” 


Venus 343° 41 42" 
Saturn 228° 12! 17" 
Rahu 111° 1୨ 1୫” 
Moon's Apogee ... 322° 34’ 59” 
Value of Ayanamsha ... 22° 1 S51) 


These positions agree fairly closely with 
those calculated by modern scientific methods 
but the correction required to be made, to 
the mean longitudes of Jupiter and Saturn, on 
account of a 9/8 year cycle nf mutual 
attractions, having not been made, an 
error of 10 minutes of arc in the longitude of 
Jupiter and of 14 minutes of arc in the mean 
longitude of Saturn, has crept in. The errors 
of 10 minutes of arc in the mean longitude of 
the Moon appears to have crept in due to 
shifting of the zero meridian, for, unlike 
other works on the subject, Samanta 
Chandrasekhar has adopted an imaginary zero 
meridian about 20 m.inutes of time West of 
Ujjain. This is also evident from the 
longitudes of other places as given by him. 
The mean motion of the Moon is about 11 
minutes of arc in 20 minutes of time. 

The method of converting mean longi- 
tudes into true longitudes of planets as given 
in Siddhanta Darpan, is the traditional 
indigenous method. 


ଫଷ GGT 
HEINE HIGGS 
(By adding half the difference between 


heliocentric and geocentric positions, to the 
mean longitude find out the first approxima- 


HAG ଖୀ ! 
ଅହ ୩4୫୩ ସା ॥ 
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tion of heliocentric postion, then add the 
equation of centre to the mean longitude and 
to the heliocentric position thus found out, 
add the entire difference between heliocen- 
tric and geocentric positions.) 

For arriving at very accurate geocentric- 
positions of planets, Sddhanta Darpan gives 
a novel correction by name “‘‘Paroccha’’ to 
the Appelions of the planets :— 

SHIM ATT 1% RIToTSGT HUT || 
Sa Df FS: 

୩୪7: ଷର ମଥ ॥ ତହ୍‌ || 
ପଧଞ୪: ଷୁଫ୍ଫ: ଅଧୀଙ୍‌ ଧୁମ: | 
୮ ୩୪ ୩: ୨୩: 

ବସ ୪ଙଝୁସ୍ଙ: ॥ ଓଡ ॥ 

(Prakash-V) 

(Having observed the oscillation of the 
aphelions of Mars, Mercury and Saturn as 
well as the earth point in respect of Mercury, 
a correction by name-‘‘Paroccha’’ whch causes 
this oscillation, has been adopted. Mean 
longitude of the Sun ‘increased by 180° gives 
“Paroccha’” of the planet Mars. The 
Paroccha of Mercury's aphelion is the earth- 
point in relation to that planet and vice 
versa. Mean longitude of Saturn diminished 


For calculating the geocentric position of 
the planet Mars, Samanta Chandrasekhar has 
prscribed two additional corrections, which 
have been mentioned in the other earlier 
works of indian mathematical astronomy. The 
length of the sidereal year in mean solar days 
adopted by Samanta Chandrasekhar is 365 
days 6 hours 12 minutes and 36.56 seconds 
(which is equivalent to that of Surya 
Siddhanta) ard the mean longitude of the 
Sun is also equal to that of Surya Sidhdhanta 
but the maximum amount of Sun‘’s equation 
of centre adopted by him is 1° 55’ 33‘ based 
on his observations, and not 2° 10’ given in 
Surya Siddnanta. 

Ever though the longitude of the Sun from 
Surya Siddhanta and Siddhanta Darpan is 
the same, there is no similarity in the longi- 
tudes of fixed stars. Brahmagupta ard 


Samanta Chandrasekhar have, in their own: 
times made observations of the fixed stars 
independantly, and have determined their 
longitudes. A comparison of these longitudes 
shows a marked difference. The difference: 
cannot reasonably be attributed to different 
names haviug been given to different stars, 
for, thare is no difference of opinion regard-- 


by 18° gives Paroccha of the Saturn’s jng the nomenclature and identity of certain. 
aphelion). fixed stars shown in the following table. 
Polar Longitude Siddhanta Differ- 
Star Name given by Brahma- | Darpan ence 
gupta 

Rohini Aldebaran 49° 28' 46° 30° 2° 58, 

Punarvasu. Pollux 93° 00’ 9୨୦° 15“ 2° 45' 

Magha Regulus 129° 00’ 126° 00’ | 3° 00’ 

Chitra Spica 183° 00° । ଏ୨୨° ୦୦୯” | 4° 00 

Anuradha | Scorpio 224° 066 ୨1୫ଂ 30' | 5° 30' 

Jyestha Antares 229° 06’ 225° 30' 3° 36' 
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The sum of the differences divided by 6, 
gives an average difference of 3° 38° 10“. 
There is a difference amounting to 55’ 36” 
between the longitudes of the Sun from the 
Surya Siddhanta and from Brahmagupta'’s 
work, on account of different initial points of 
zodiac assumed by each. The initial points of 
zodiac adopted by Brahmagupta is a little 
behind that of the Surya Siddhanta. The 
longitudes of eht Sun calculated from Surya 
Siddhanta and iddhanta Darpan, are equal. 
Therefore, the difference in the initial points 
namely 55’ 36” has to be deducted from the 
average difference in the longitudes of the 
fixed stars namely 3° 38’ 10”. This brings us 
to a figure of 2° 24’ 34”. This clearly mears 
that within a span of 1241 years that is to say 
from 628 A. D. (Brahmagupta’s time) to 1869 
(Siddhanta Darpan), an error amounting to 
2° 42' 34“ accummulated itself in the longitude 
of the Sun of Surya Siddhanta, because the 
Jength of the sidereal year adopted in 
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Surya Siddharita is greater by 3-4 minutes than 
the true length of sidereal year determined 
by modern scientific methods. Consequently, 
the Ayanamsha adopted by Siddhanta Darpan 
will also have to be subjected to rectifica- 
tion to the extent of this difference, and thus 
the value of Ayanamsha namely 22° 1’ 51” 
assumed by Samanta Chandrasekhar would be 
subject to a reduction by 2° 42’ 34", 


On the whole, it has to be said that 
Samant Chandrasekhara, having composed 
his Siddhanta Darpan after making his own 
observations of everything, his work should 
rank very high in the annals of Indian 
Mathematical Astronomy. His Siddhanta 
Darpan in its Structure and methods can 
safely be equated with Brahmagupta‘s Brahma 
Siddhanta and Bhaskara’s Siddhanta 
Siromani. Excepting the latter, no such work 
was ever composed within these 800 years in 
India. 
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Mm. Samanta Chandrasekhar 


Sometime ago, |! had an occas‘on to read 
some portions ot the ‘Siddhanta Darpana’. 
written by Sri Samanta Chandrasekhara Simha. 
{ wish 1 had a chance to review the book 
completely. | could not do so because it was 
not available to me. In the composition and 
phraseology, this book reminded me Sripati 
Bhatta and Sri Bhaskaracharya and other 
authors of books on ‘Purva Siddhanta.’ 
Throughout the book the language and the 
expression have been simple, sweet and 
logical. 

In an effort to obtain the correct position 
of the Moon, Sri Chandrasekhara was the first 
to suggest a series of additional corrections 
on tithi (including chyuti sanskara). In 
suggesting the corrections, he concentrated 
mainly on the major differences and ignored 
the minor ones. He clarified that in both the 
tithi and nakshatra, the difference of two or 
three palas is quiet common. But this 
difference is unlikely to be understood and 
appreciated by a common man, as is evident 
from the following verse : 

fafa fofaଙTHସୀ ସସ: 

୩୪ faeTIHT 7: ॥ା 

Moreover, to find out the additional 
corrections applicable, he discovered two 
methods known as “Paroccha’’ and 
“Paranicha. It appears that he used to make 


frequent astronomical observations — not 


on the Tithis 


Sri Pidaparty Krishnamurty Sastry 
Hyderabad (A. P.) 


with the help of modern instruments and 
equipment but with ancient methods that 


could be adopted easily. 


His scholarly knowledge of Dharmasastra 
was very well known. His contributions to: 
the mass of solutions to the problems 
arising out of application of principles 
enunciated in dharmasastra on drik-ga' ita- 
panchanga were well recognised and 
honoured by time. 


As a result of application of modern 
corrections on the positicn of Moon as the 
tithi (angular difference measured in terms 
of unit of time between the corrected posi- 
tions of Sun and Mcon) increases, the 
difference between the current tithi and 
immediately preceding tithi is 9 ghatikas 
{ 3 hrs 36 min’s) at the maximum, and is 10 
ghatikas (4 hrs ) at the maximum when the 
tithi decreases. If a correction known as 
mandaphalam, described in purvasiddhanta, 
only is applied the above difference between 
the tithi is not more than 5} ghatikas ( 2 hrs 
12 min ) as the tithi increases and 6} ghatikas 
(2 hrs 36 min) as the titbi decreases. In that 
event, the total duration of tithi is not more 
than 65} ghatikas (26 hrs 12 min) as the tithi 
increases. It was Sri Chandra Sekhara who 
suggested perhaps the most logical solutions. 
in such an eventuality. 
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If the total duration of the day time is 
divided by 5, the first part is known 
‘praatahkalam’, the second ‘sangavam’, the 
third ‘madhyamam’ the fourth ‘aparahnam 
and the fifth ‘Sayahnam’. It was prescribed 
in dharmasastra that the tithi should extend 
to one of the above parts for the purpose of 
observation of each religious festival or cere- 
mony. Specifically, for the ceremonies 
involving ‘pitrukarma’ the tithi should extend 
to the fourth part of the day Known as 
‘aparaahna’. 


If the above principle has to be applied 
judiciously a number of possibilities may 
arise making the decision to prescribe the 
dates for such ceremonies more difficult. It 
may be that (1) the tithi may extend to the 
prescribed portion of the day either on the 
preceding day, (2) or the current day, (3) the 
tithi may not extend either on the preceding 
day or the current day, (4) it may extend 
and occupy completely the prescribed portion 
of the day both on the preceding and the 
currert day, (5) it may extend over an equal 
period of time in the prescribed portion of 
the day both on preceding and currer.t days, 
(6) the period of extension over a period of 
time may be different in the prescribed of 
the day on the preceding and current day. 
The fourth possibility mentioned above is not 
possible unless the total duration of the 
tithi is not less than 66 ghatikas (26 hrs 24 
mins). In the month of June, the fourth 
possibility becomes possible only if the total 
duration of the tithi is not less than 667} 
ghatikas (26 hrs 36 mins). This does not occur 
if the modren corrections are not applied on 
the position of Moon, and asa result on the 
tithi. As a corollary, Sri Chandra Sekhara 
concluded that, as illustrated in the follow- 
ing verse, the authors of purvasidhhanta and 
other ancient astronomers were not totally 
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against the application of the modern correc- 
tions on the position of the Moon, and 
perhaps, at best, they could not foresee the 


necessity of making more corrections on the 
position of the Moon. 


qeufte csrrafasr fafaat 
କଫ gag ଷୀ ) 
ଅ୍‌ଞଞ୍ଚ ମୀ ଖୀ ସସ ଆଖ 
Ter farer fg sy fag afar | 


( fagia qq ¢/4 3) 
Moreover, he quoted an extract from 
Goutama Smriti to confirm that, as the tithr 
decreases the difference may go upto 9: 
ghatikas (3 hrs 36 min ) resulting in the total 
duration of the tithi at 51 ghatikas ( 20 hrs 
24 min). 


qa ଚf୩ ଧୁ ଷୀଷ af । 
ଖ୩୯୪୮ ସଫ ଧଡ ପପୁ ମ ଞଷ୍ୁ ॥ 


If amavasya extends over ‘poorvaahna’ or 
one day, and on the preceding day amavasya 
extended during ‘Sayahna’ the above extract 
from Goutam Smriti prescribes that the 
Sraaddha ceremony due on amavasya should 
be started in ‘kutapa kala’ and ended in 
‘Rauhina muhurtam’. 


The one-fifteenth portion of the duration 
of the day-time is ‘muhurta kalam’. The eigth: 
muhurtam is known as ‘kutapa kalam’ and’ 
ninth muhurtam is known as ‘Rauhina 
Muhurtam’, When the duration of the day is 
30 ghatikas (12 hrs) fifteenth and sixteenth 
ghatikas are known as ‘kutapa’ and 
seventeenth and eighteenth ghatikas are 
known as ‘Rauhina’. 


Assume that the duration of the day is 30 
ghatikas and amavasya extended upto 15 
ghatikas, and chaturdasi extended upto 24 
ghatikas and one vighatika, the previous day. 
Since the amavasya did not extend for a full 
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period of 3 muhurtas in the evening on the 
previous day, the sraaddh ceremony prescribed 
on amavasya can not be observed on the 
previous day. The next day amavasya extends 
only for 15 ghatikas. Therefore the sraaddh 
ceremony due on amavasya should be started 
before the beginning of 15th ghatika and 
should ve completed before the end of 18th 
ghatika. This situation arises only if the total 
‘duration of the tithi is less than or about 51 
ghatikas (20 hrs 24 min). The tota! duration of 
the day and tith' is 60 ghatikas ( 24 hrs). 
Chaturdasi extends only upto 24 ghatikas 
1 vighatika (9 hrs 48 min trom the sunrise). The 
balance period of the day and night upto 35 
ghatikas 59 vighatikas (14 hrs 24 min) duration 
on the day was occupied by amavasya. {tf the 
duration of amavasya on the next day upto 15 
ghatika is added to the duration of amavasya 
on the previous day, the total duration of 
amavasya on the previous day, the total 
duration of amavasya comes to 50 ghatikas 
and 59 vighatikas (20 hrs 24 min). In this 


example, total duration of the tithi is reduced: 


by 9 ghatikas. This situation does not occur 
when the calculations are made according to 
poorva siddhanta and it occurs only when the 
modern corrections are applied to the position 
of the Moon. 


The fact that this point was recognised by 
Gautam Maharshi proves beyond doubt that 
Gautam Maharashi agreed to and at least did 
not oppose the modern corrections on the 
position of Moon. 


Even those who are supposed to have 
good command over Dharma sastra were not 
able to recognise the importance of the 
position accepted by an ancient authority like 


Gautam Maharshi. The fact that Sri Chandra 
Sekhara brought this into light shows his deep 
interest, critical reviewing ability and 
knowledge of Dharma sastra. 

in the ancient books on purva siddhanta, 
there is no mention about the modern 
corrections. There is no need to doubt that 
how then they were able to ascertain the 
maximum and minimum limits upto which the 
duration of tithi may fluctuate. 


Observations (astronomical) are of two 
types—(1) series of observations at specific 
and pre-determined points of time —parva- 
antas (2) series of observations every day at 
times selected on a random basis. Those who 
made observations on the basis of the first 
method, perhaps were not able to notice the 
maximum and minimum variations because it 
is usually difficult for them to ascertain the 
phenomena on the basis of such observations. 
But those who observe every day they escape 
by no means the observation of this pheno- 
mena To say that the ancient astronomers 
have made only intermittent observations and 
that they came to the conclusions without 
making observations everyday on a random 
basis will be unfair to them. It is astonishing 
and surprising to even think of the possibility 
that this phenomena could escape the 
attention of ancient astronomers, all the time, 
who used to direct their concentration to the 
sky. 

Those who see Sri Chandra Sekhara’s 
Siddhanta Darpana will find themselves a lot 
of evidence in support of his knowledge of 
astronomy, Dharma sastra and mathematics 
and his ability to review them critically. Our 
country is very much indebted to Sri Chandra 
Sekhara for his contribution. 


3 
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Chandrasekhar: the Divine Scientist 


In 4936 Kaliyugabda a child was born 
named Pathani in the royal family of Khanda- 
pada. As the child was believed to have been 
born due to the grace of Lord Shiva, he was 
named Chandrasekhar. An interesting legend 
is heard about the gratification of Lerd Shiva. 
Once iin a shivaratri, Shyamabandhu Singha, 
the father of Pathani gave some Ketaki 
flower to a gardener requesting him to 
worship Lord Shiva with those flowers. But in 
that night, although the gardener placed the 
flowers several times on the top of the 
Shivalinga, every tinie they fell down. Just at 
the same moment Shyamabandhu and his wife 
were attending ‘“‘Jagara’’ and dreamt in 
a dozing state that a devotee was 
offering some Ketaki flowers to Lord 
Shiva, but he was not accepting those flowers. 
So Parvati, being extremely shocked and 
surprised at the refusal of Shiva asked, as 
to why he did not accept the Ketaki flowers 
in the Shivaratri and what is the reason of 
thistefusal ? Shiva said in reply, “‘Tonight is 
not really meant for Shivaratri. How shall | 
receive them ? Then Parvati asked “‘Then why 
are you not managing to cast away this wrong 
idea of men ?” Shiva replied ‘‘The son of 
Shyamabandhu will overthrow this wrong 
idea.’ Shyamabandhu and his wife dreamt 
this and in the next morning they were also 
informed about the incident by the gardener 


at the sametime they also found the 


Pandit Kulamani Misra Sharma, 


Ketaki flowers to be falling from the head 
of Lord Shiva. Just after this incident Chandra- 
sekhara was placed in 
mother. 


the womb of his. 


Whatever the legend may be, there is 
no doubt that Chandrasekhar was deeply 
pious from his very birth. Surrendering his 
self completely to Lord Jagannath, he begins 
to pray in his book “‘Siddhanta Darpana‘’ im 
such a way which tis rarely found in other 
authors. At the begining, as wel! as at the 
end of his famous book, morever at the end 
of each canto (Prakasha) he has repeatedly 
and fervently prayed Lord Jagannath. But as 
he was not satisfied with such type of 
praying, he wrote the 23rd Prakash which is 
full of prayers of Lord Jagannath, 


With a view to protecting ‘‘Dharma’”’ 
[Morality and piety} in the Universe, he 
created the pure almanac “‘Siddhanta 
Darpana‘‘’ at the age of 34. So he has laid at 
the begining of the book :— 


ମୀ T୮GTdqIgCAT TA HIATT! 
staenrdoragfa dt feud TTTrIT #୨ 1ଝ 


Which means that if there is no correct 
calculation of different portions of time, 
such as lunar day and month, then the religious 
rites, which are to be observed according to 
the opinion of “‘Sruti“ and “‘Smruti’ shall 
bear no fruit. 
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Moreover, the ‘‘theory of the revolving 
‘of the earth’ enunciated by Western scienti- 
sts has also induced him strongly to stand 
against it. 
YM urfrIaN TAT THA 
ମା TTT: 
tala vv aad gfe ghd: 
ଷ୍‌ ଅ: || 
qtr megfeearzaT: sag faefat 
Jaen ra: 


TT AUTJATFT AF 
aTEMT TINT NN GIGS 


That means the theory of the revolving 
of the earth was never heard before. But 
afterwards in Kaliyuga, it was heard from 
some Buddhists. But great wise men like 
‘Bhaskaracharya’ proved the theory wrong by 
strong arguments but as recently this theory 
has grown strong, | have written many 
expressive and influential lines in order to 
refute the existing incorrect theory. lt is also 
evident from his concluding lines that 
protection of religion and the refutation of 
the existing theory of the revolving of 
the earth were the chief aims of his [ife. 


ସଙ୍qT eftefatgH aT id 
ଅଆୀଧ୩ଫ୮ କ୍ଷ ସୀ 
ମମ ଫଉଆ ୪୩: ଏସସୀ 
Nf TTT a 
ସଙ୍‌ସଷ୍ଷଙକ ମୁୟଙାଏ 
ଏପ ଆ ସୀ 
dard gh facsaT gufa: 
କଷ୍ ମକ ମୟ ୪୪୪ 
That means_—_“’I bow down to that 
Almighty God, who remaining in the innerpart 
of my heart has encouraged me to protect 


the religion, by putting the mathematics against 
the exact calculation into its end, or to 


refute the argument of those, who are 
strongly supporting the theory of the revolv- 
ing of the earth or to create fun in the 
society of wisemen due to my meaningless 
raving.” Through this stanza he has clearly 
expressed the reason of the creation of his 


book as well as proved his nobility by 
surrendering his pride of artistic skill to 
God. 


He himself has composed 2284 
stanzas of the ‘Siddhanta Darpana’. This book 
shows the dexterity of the poet in Sanskrit 
language alongwith his experience in mathe- 
matics. ‘Naisadha’, the famous epic of 
Shriharsha has imparted a tremendous 
influence upon Chandrasekhara. So he has 
written in the 48th stanza of the third 
Prakash of the ‘‘Siddhanta Darpan’’ that : 


“sfgamea facia C9 Far: ” 


Further more it may be stated that he 
has been encouraged by ‘‘Naisadha’’ to make 
sharp calculation. It is said in Naisadha. 


“aq୪୩ ସୀ qf qrafa || ୪1 ହ 04 


That means,“‘O my dear, can you 
decieve me with your simple words?’ That is 
to sav that 1 can never be mistaken by your 
words. Samanta has also said the same thing 
in his sharp almanac that : 


“୩୧୮ ୮ସୁ୪ଙ ମ୍‌ ର 
gf mq cdeqaT 
ପଫ୍‌ ଷୀଞୀଙ ୪୩୩ ୫୮୮୪୮୩ 
ପୁ ଖଧ ॥ ବ୍‌ । ଦ୍‌ 
That means, Ocular experience can not 
be discarded by deceptive arguments. So | am 
writing the method of sharp calculation for 
the exact observation of motion of planets. 
He has stated many scriptural instances 


to show that he has followed the method of 
sharp calculation only to make the intention 
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of Dharmasastra fruitful. He has firmly 
declared that ‘Sodhabheda’ or [Sixdivisions] 
of Smritisastra will become impossible with- 
out taking the help of sharp calculation 
“Sodhabheda’ can be explained like this- 
“Theologians have devided the whole day 
from sunrise to sunset into five parts, such as 
Pratah, Sangaba, Madhyahna, Aparahna and 
Sandhya and have mentioned which 
work will be done in which tirne of which 
Junarday. For an instance Ganeshapuja has 
been mentioned to be observed in the 
Madhyahna of the 4th lunarday of the bright 
fort night of the month of ‘‘Bhadra’”’ But in 
this case if the lunar day does not continue to 
stay in particular time of a particular day, but 
pervades into both the days or does not 
pervade them, then there arises the problem 
in the observation of rites. So inorder to solve 
this problem “‘Sodhabheda’’ has been placed. 
For an example, [As regards to Ganesha 
puja]. 

(a) Extention of the lunar day only in the 
“Madhyahna of the previous day. 


qaqa nearg eared: 
(b) Or it’s extention 
Madhyahna of the next day 


only in the 


ଏହ୍ଷବ୍ଖ target: 


(c) Or it’s extention in the Madhyhna of 
‘both the previous day and next day. 


¡5୪0d HeaTg earfg: 

(d) Or the obsolute absence of this 
Junaraday in the Madhyahna of both the days. 
ଖୀ Ha geared: 


(e) Or the extention of this lunard ay in 
to the similar portions of Madhyahna in both 
the days. 


ଏଓଷ୍ଅ୍ସ ପମ ଆକ % ଝା: 
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(f) Or the extention of this lunarday in 
the different portions of Madhyahna in both 
the days. 


ଏଷ qr HET G Aro: 


In case of “gx suf 1’ the extent of 
lunar day must be sixtysix ‘“‘dandas’’ ( One 
hour =2} dandas). in case of “amu Tid” 
the extent of the lunar day must be 54 
dandas or less than that. But famous 
“Sodhabheda’”’ can not apply to the 7th 8th 
and 9th lunarday as their habitual loss in 
less than 6 dandas, in those days. He has 
stated that the principle of five divisions 
would be followed in case of those three 
lurardays for the observation of religious 
rites and protection of faith and the principle 
of ‘‘Sodhabheda’’ or six divisions should be 
followed in the remaining twelve lunar days. 
Then no objection will arise against the 
opinion of the scripture “‘Smriti‘’. So by this 
statemerit he has rendered his greatest 
honour to the opinion of Dharmasastra as 
well as to his correct theory. He has proved 
this in the sixth canto of the “‘Siddhanta 
Darpana” 

“aararfe-fafaaaaaael 

ବଖ୍େସୀ ଏଫ: ଏମ: 
qe fadausfsage! 
ay gାସାଙ୍ଏ: । 
acrararfeg qqurrafafay 
fg: ୧ ଦ ୩୨଼ଟ କଂ 
aT Hf fafara- 
fag ea fag orf Hfa: | 


The ancient Astroromers have denied 
that the month “‘Phalguna‘’ can never become 
a leap month. 


“gqcaizarfaara:”’ 


Moreover, 
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ଗୁଝକ୩୦ ଷ୍ଫ ଅସ ଖସ । 

ବଧ ସସ $ ସୀ ମାନକମଙୀ ନସ୍୍ଫଥି ॥ 

( Sema qg d-saifd: fuga ) 

But according to the sharp calculation of 
Chandrashekhar the month of Phalguna 


may become a leap month. 

“ameasFhy fg arsfa qa 

ସଂ ଅର | 4 / ତ୍‌ 

It means that the succeeding nine months 
from ‘“‘Phalguna’’ can become a leap month, 
so long the “‘Sun’’ proceeds slowly (in 
MANDOCHA ) in Mithuna. The Oriya people 
agreed with this statement and still now 
they have been following it sedulously. 


By his logical statement he has empha- 
sized the scientific theory without igroring 
the convention in observation of religious 
rites. He was not only discovering scientific 
laws and principles but also solving mytho- 
logical puzzles and problems and harrmoni- 
sing both the apparent antagonistic ways. 
Although he has laid that in the Lunar Eclipse 
the shadow ot the earh eclipses the Moon 
and in Solar eclipse the shadow of the earth 
eclipses the Sun still he has not neglected 
the opinion of the scripture “‘Rahugrasa. He 
has solved that at the time of eclipses the 
proximity of the Sun and the Moon to the 
hand of the planet ‘‘Paata’’ ( Rahu and Ketu ) 
is called as “Rahugresa‘’. 


“ଏଷ {ସଫ ଖଟ ଖସ ମଙ୍ଗ 
ଅସ ପସସ ଅଆ ସା .୧ଫ । 


qrareatre ¥ afaegi- 
ସାଏ fd aft: | RE 


It is evident from all these statements he 
has stressed upon reality without ignoring 
religious beliefs. Chandrasekhara has written 
“Phalakala”’ separately, to facilitate the 
making of almanacs for all great countries 
of the world, for the famous cities of India 
and even for every region of Orissa. For 
this reason his book is greatly useful to all, 
In addition to ‘‘Siddhanta Darpana” he has 
written another book named “‘Darsadipika’”’ 
but it remains unpublished. The problem of 
Amavasya Tithi or darkmoon day has been 


efficiently solved in it. 


As to his knowledge in astrology, he 
fixed the day of his death by calculation 
and went to “‘Puridham” according to his 
own sweet will. There he breathed his last 
in the fixed time of the fixed day. Through 
this incident God has fulfilled his last desire. 
This can be proved from the line., 


“୩୮୪ ଞ୪ ପୁ fa ¶୩ଫ୩୫୮ । 
୪/44 
The endeavour of Samanta Chandra- 
sekhara, who was a deeply pious, truthful, 
purehearted, man of character and saintly 


person, must remain bright for all times to 
come by the blessings of God. 
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The Surya Siddhanta—a study 


1. Author of Surya Siddhanta and his 
identity : 


The author of-Surya Siddhanta is known 
as MAY A. He is ‘Maha Asura’ and a specialist 
ina part of Surya Jyotish (portion of Sun’s 
astronomy), Chapter !, Verse 2. It is quite 
apparent that the word ‘maha asura’ meaning 
great asura qualifies his identity and status. 
A reference to Chapter XII which deals with 
the geography of the EFarth-Bhugol defines the 
human population of Northern and Southern 


Ananda Prakash. 


hemispheres by the names SURA and A-SURA 
are also mentioned in verses 1/14 and XIV/20 
in the same context. It is thus obvious that 
Maya being Asura belonged to Southern 


hemisphere. 


The distinction between the population 
of the two hemispheres northern and southern 
is an essentiality for a treatise like Surya 
Siddhanta because the solar aspects detailed 
below occur alternately in the two 
hemispheres : 


Solar Aspect | Month. 


Equinoxes March Vernal Equinox 
Sept Autumnal 
Seasons. June Summer 
Day & Night. Dec. Winter 
Longer Days 


Sura and Asura are two astronomical identities 
.Of the human population of the planet earth. 
The modern translators of Surya Siddhanta 
have not taken the divisions of global 
population SURA and ASURA in astronomical 
context but had been completely misled by 


the idea that SURA and ASURA are 
antagonists, always fighting against each 
other. 

2. Surya Siddhanta deals with a 


specific aspect of astronomy. 


The book definitely does not deal with 
astronomy in all its aspects, but with a branch 


Northern Hemispher 


Longer Nights 


| Southern Hemisphere 


Autumnal Equinox 
Verna! Equinox. 


Winter 

Summer 
Longer Nights 
Longer Days. 


of it relating to Sun or solar system as the 
name of the book suggests. The author has, 
however, further sounded a note of caution 
that it shall treat a portion of Sun‘’s aspects 
only and not Sun in all aspects. This is Why 
verse 1-6 mentions ‘Suryansa Purusa. 

The book is, therefore, confined to 
calendaric astronomy as we call it. The 
concluding chapter of the Surya Siddhanta- 
Chapter XIV exclusively deals with calendars 
nine different types of them : 

(a) First four refer to periods over millions 
and millions of years duration. They are 
not for normal use. 
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(b) The second five Barhaspatya (Jyvian), 
Saur (Solar-season) Savan (Solar-sunrise 
to sunrise), Chandra (lunar) and Naksatra 
(Sidereal) are for norma! use in l[ife- 
verse 2. The study of this calendaric 
astronomy helps us to regulate our day 
to day life. 

The purpose of the Surya Siddhanta is 
therefore to prescribe rules for detemining 
apparent aspects of Sun, such as eclipses, 
places of planets amongst stars and 
construction of calendar. It is beyond the 
scope of such a treatise to mention all the 
heavenly objects and aspects, There may be 
other treatise in ancient Sanskrit literature 
dealing with other astronomical subjects in 
detail. 

Similarly no aspects or effects shall be 
described religiously as is normally ascribed to 
Surya Siddhanta by the Pandits and Scholars. 
The book is a technical and scientific work 
written for the benefit of mankind living in 
any part of the world. There is no mention of 
any religion or sect in the book. Every word 
of it is technical and has scientific significance 
and therefore needs very thorough investigati- 
ons. Ignoring the above basic and 
fundamental! points we have done a great 
injustice not to this book alone but to whole 
of the ancient Sanskrit Literature which is 
said to be confined to India alone and is not 
taken as concerning the World at large. 

3. Antiquity of Surya Siddhanta. 

There is a great confusion amongst the 
modern scholars over the antiquity of the 
work. Some have stated it to be about 21-65 
lakh years old on the basis of verses !-2 and 
23 but it is incredible to them. Others regard 
the book about 2000 years oid because of the 
reference to the use of first point of Aries as 


* Astronomy by R.H. Baker 


the initial point of Zodiac. This very argument 
is also not conducive for deciding the basis of 
the age of Surya Siddhanta. Because about 
five thousand years back when Andraconis 
was the North Pole star *, the first point of 
zodiac (vernal Equinox) was in Taurus. The 
zodiac cycle-First Point of Aries is repeated’ 
every 26000 years. Hence it is incorrect to 
infer that the Surya Siddhanta was written 
only at the beginring of the present cycle of 
zodiac, Aries as first initial point and not in 
any ot the earlier periods. 

Verse at I-2 has no relation to the: 
period but mentions about the resolution of 
writing the book. Verse 1-23 mentions that it 
is now 28th Yuga and it is Krita Yuga. 
The period since elapsed of the 28th Yuga 
works out to :— 


Krita Yuga. 17,28,000 years 

Treta Yuga 12,96,000 —do— 
Dwapar Yuga 8,64,000 __do_— 

Kali Yuga. 5,070 —do—(current) 


38,93,070 say 39 lakh years 


There is a precessional motion of the 
rotation of ecliptic. Indian Ephemeris and’ 
Nautical Almanac 1970 gives the value as 
0°-0001307. The complete rotation of the 
node that is one cycle of 360° works out to 
27:54 lakh years. Surya Siddhanta in verse 
XHI—13 considers the zero point at Lanka 
and all calculations through out the book 
have been made therefrom. The modern zero 
point First Point of Aries is at longitude 120° 
W**, Lanka’s longitude is 80°E. Taking the 
rotation of the Ecliptic West to East, the shift 
of the First Point of Aries from Lanka 80° E 
to modern point 120°W would be 160°, It is 
also probable that there may be two cycles 
in one Yuga and we may be passing through 
the Second cycle or thereabout. 


** Phillip’s challenge world globe 131 inch and Georama Ltd., Earth Globe 13} inch. 
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According to the above mentioned 
modern value the period of shift works out 
to 12-54 lakh years (first cycle) and 39-78 lakh 
years (second cycle). There may be other 
factors also which may affect the period of 
shift of the node. These are still under 
investigation. 


The period of Surya Siddhanta thus 
comes to 12:54 lakh years and 39-78 lakh 
years as per modern calculatiors, and 39 lakh 
years as oer verse 1-23 of Surya Siddhanta 
where the writer clearly mentions that it is 
28th Yuga ot present Manu. 


4. Age of the Universe : 


The age of the Universe has been 
mentioned at verse 1-21 which states that the 
full age of BRAHMA, the Creator is one 
hunderd Brahma Varsa (Cosmos years) that is 
311 04 billion years (15 figures). Half of it 
155-52 billion years has elapsed and it is the 
first day of the fifty first Brahma Varsa. The 
present scientists have estimated this period 
to be 70 billion years.* 


The duration of one Brahma Day or 
Night is 1000 yuga each (4320 million years). 
The period of existence of earth is known as 
Kalpa and comprises fourteen Manus or 
Manvantaras. Verse__ I-22 states precisely the 
period that has elapsed of the present 
creation, that is of the first day of fifty first 
Brahma Varsa : 


“Sandhya, Six Manus and twenty seven 
yugas of Vaivasvat Manu” The Sandhya period 
of 6 yugas (25,920,000 years) is not taken into 
account in the age of Srusti-existence of 
earth ( Kalpa ) because it is the period of 
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formation of the earth from gaseous state to 
solid state in inhabitable corditicn. It is 
analogous to pregnancy period. It may be of 
interest that this formation (Sandhya) period 
of six Yupas has probably been callad six days 
of creation by the Christians. The modern 
geologists also consider tte birth of tke man 
after six stages. 


The Kalpa or 
1960,853,070 years 


Sristt Era current is 


6 Manus 1,840,320,000 years 
(1 Manu=71 Yugas) 
27 Yugas 116,640,000 do 
(1 Yuga ==43-20 lakh years) 
28th Yuga 3, 893,070 See 
preceding para 3. 
Total 


1,960,853, 070 years 


In this connection it is note worthy that 
the modern astronomers have calculated the 
age of the ‘earth more than 4 thousand 
million years. Some of the meteor craters 
found on earth are accepted to be millions 
of years old. One such crater** has been found 
based on legend ‘‘Sun walk fire devil rock.” 
This example is sufficient to prove that some 
facts pass on from generation to generation 
in the form of legends. 


The long antiquities as mentioned above 
and contained in Manusmruti, Surya Siddhanta 
and other Sanskrit literature cannot be brushed 
aside and merely as myths, In the present day 


scientific developments, assessing new 
theories, replacing ard discarding earlier 
theories, the long antiquities call for 


investigations. 


Cerca aera ween aceeeeeeeeeeeeeacaeeaeeeeeeaee Jeena ree 


* Dr. S. Chandra Sekhar Astrophysist—‘‘Patriot’’ Nov. 14, 1968 


*&@ Henbury Crater, Australia. 
12 
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5. The zodiac, its cycle and the initial 
beginning point—The First Point of 
Aries. 

The zodiac consists of 12 constellations 
which cover the full cycle. The third motion, 
precessionat motion, of the earth causes the 
shift of the Equinoctial point every moment, 
the total cycle period being about 26000 
years. It takes more than two thousand years 
to cross one constellation. The Vernal 
Equinox (Northern Hemisphere), was in Aries 
about 2000 years ago and is known as First 
Point of Aries. The first point of the zodiac 
cycle now lies in Piaces but the old term is 
used in all astronomical treatise up till now 
and no change is envisaged to bring it to true 
stellar position. The modern astronomers do 
not give any explanation of it but still they 
regard the Surya Siddhanta as 2000 years old 
because it recognises the first point of Aries 
as the initial beginning point of the Zodiac 
cycle. 


TULE 


Initial Balancing point. 
Shows Fixed Zodiac 
which are advanced 

by one tull constellation. 
Initial 


Beginning point. 


A circle is said to have no beginning and 
end, yet it is a fact that the circle has beginn- 
ing and ending points when it is first drawn. 
This very position is applicable to the zodiac 


cycle. The Aries constellation and the Asvini 
nakshatra are regarded to be the initial 
beginning points of the zodiac cycle from the 
beginning of Sristi. The VEDA, the oldest 
recognised book in man’s library and the 
Surya Siddhanta both are unanimous regard- 
ing the initial point. The cycle has two nodes 
each 180° apart, the Ascending Node and the 
Descending Node. The Descending Node 
according to above rule shall lie at the first 
point of the seventh constellation named 
Tula-Libra, the balance. The name Tula-Libra 
given to this region is therefore not arbitrary 
but is technical and scientific. It is the central 
point of the balance bar. It furnished the 
solution for determining the first point of the 
commencement of the cycle of the zodiac. 
The above standardisations is of utmost 
importance when one has to refer to 
positions of heavenly bodies. In the absence 
of such a standard it would be impracticable 
to define positions due to constant shift of 
the equinoxes. The modern astronomers 


BALANCE 


ZODIAC 

cycle of twelve 
constellations 
Repeated Every 
25800 years 

One constellation 
2150 years. 


recognise 


such a need and all modern 
astronomical literature makes reference and 
calculation under the caption “First point of 
Aries.’ It becomes quite clear that Surya 
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Siddhanta makes a fundamental contribution 
to the astronomical world in that it provides 
the standard points of ascending and des- 
cending nodes for all times to 
historical aspects vis-a-vis numerical dates 
which are apt to be lost when fall into 
disuse. The above mentioned procedure of 
recording seems to be used in puranas 
(Mythological literature). 
6. Surya Siddhanta 
reference. 

The book being not a geographical 
treatise cannot be expected to deal with the 
geography or places of the world in detail. 
As already mentioned it makes reference to 
both the hemispheres and is written in such a 
way that it may be used all over the world. 
Astronomically the world and the celestial 
sky both are divided into four quadrants-two 
Equinoctial and two Solistical. The Siddhanta 
makes reference to such parts of the world 
which have direct relation to the above four 
cardinal points. 


record 


has a global 


Surya Siddhanta verse XII-70 
Mid day-Bhadrasva. 

Sun rise-Bharat. 

Mid night-Ketumal 

Sun set-Kuru 


Note : The sequence in verse XI1-70 is on 
apparent motion of Sun and is in 
conformity with modern system. 


Of course the name of Bharat and Lanka 
have been used more frequently in the book 
which probably has given the impression that 
the book is for Bharat only. At the same time 


3୨1 


First reference to four cities or regions is 
made at verse 1-62 which mentions Raksasas- 
lya, Devauk, Rohitikam and Avanti. Second 
reference to four citiesfregions is found at 
verses XI!-38 to 40 Yama Koti, Lanka, 
Romakhya and Siddhapuri. The third referen- 
ce to four placesjcountries is cited in verse 
XIi-70. The names herein appearing in the 
context of Sun at Noon, at rise, at midnight 
and at set, at the same moment on the globe 
are Bhadrasva, Bharat, Ketuma!l and Kuru 
respectively. A student of astronomy would 
not accept that all these four aspects would 
occur at same time in a Bharat only. Bharat 
is one of the regions mentioned, obviously 
the other regions would be situateed in other 
quadrants at an angular distance of 90° from 
each other as shown in the diagram below. 


World clock illustrating the relative time 
of the Globe. 


some scholars have stated that Lanka is not 
the modern Ceylon. Both are working under 
illusion and without practical approach to the 


problems. The book has however been 
written in Bharat as the Vernal Equinoctial 
po'nt was apparently in Lanka from where 
all calculations are mentioned-verses 1/50 
111/42, 48, V]4, X11/39,52 and XtI-13. Lanka is 
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stated to be in south of India, verse XI1-39. 
Sanskrit names for all countries mentioned 
in Surya Siudhanta make it amply clear that 
the Sanskrit literature contains the history of 
the world and not of india alone. The puranas 
which mention myths since creation and 
other Sanskrit literature is of great historical 
value and calls for thorough investigations on 
scientific lires. 


7. Values assigned by Surya Siddhanta 
to the motions of heavenly bodies. 


It is accepted by the modern 
astronomers that some of the values given in 
Surya Siddhanta compare extra-ordinarily 
favourably with the modern calculations”. 
It is also recognised that the speed of motions 
of the heavenly bodies is not rigidly constant 
but changes due to many factors, too 
numerous to account for all of them at one 
time. Inspite of large and precessional 
instruments and very elaborate calculations 
over long periods made today the values 
assigned to practically every phenomena goes 
under change after a few years and new 
values are announced. 


It will therefore be not doing justice if 
we expect firstly that every value assigned in 
the Siddhanta should be in conformity with the 
modern values and secondly that they are to 
be rigidly followed. The need for correction 


compatible with observations is fully 
recognised by the author of the Surya 
Siddhanta. If the author would not have 


accepted the principle of corrections it would 
not have been necessary for him to provide 
for observations and instruments for purposes 
of check and counter-check. The values 
given therefore need investigations keeping 
in view their antiquity as already described. 


There have always been efforts by 
astronomers in India, namely, Varahmihir, 
Jaisingh and Samanta Chandra Sekhar etc., in 
recent past to make observations of heavenly 
bodies, obviously for current day to day use. 


observatories and 
in Surya 


8. Astronomical 
instruments referred to 
Siddhanta. 


There is a chapter (Ch. XIII) devoted 
exclusively to the making of astronomical 
instruments. Some twenty instruments are 
mentioned for observations, check and 
counter-checks. These include : 


(a) An observatory equipped with obser- 
vational! instruments, trained observers 


and astronomers (verse XIII: 1 and 2). 
(b) Two globes one of Earth and the other 


of sky, fully coordinated. (verse XIII. 3). 
(c) Instruments for observations of Sun, 
Moon and Planets. (Ch. III, X and VI). 
Instruments for observations of Solar 
and lunar Eclipses. (Ch. 111 and VI). 


(d) 


Instruments for observations of Stars 
(Ch. VII). 


(f) Time measuring instruments. (Ch. VIll. 
XI11-19). 


(g) Shadow instruments (Ch : XIII verse 20). 


Here it may be mentioned that the 
modern Zero point passing through Greenwich, 
UK, on world globe is arbitrarily fixed and 
has no relation to Vernal Equinoctial point, 
though it is believed that a celestial globe 
had been prepared earlier than the earth globe. 
The Siddhanta by provisioning a dual globe 
has apparently emphasised for (full 
co-ordination between earth and sky in 
conformity with astronomical laws. 


(e) 


» Calendar Reform Committee Report_Govt. of India, Chapter 5- Indian Calendar, Surya 


Siddhanta. 
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The Siddhanta does not give exhaustive 
descriptions of the instruments mentioned 
therein. it, however ,guides for use of different 
materials—wood, copper, earth etc., for 
construction and also for use of different 
fuels-mercury, oil etc., for their automatic 
running. There can be no doubt that these 
may have been dealt with in detail in some 
other works. The brief description, therefore 
needs greater investigation. We may be 
guided by the present technological develop- 
ments to make the instruments mentioned. 


| am confident that we may embark on 
some new instruments useful! to astronomical 
science. Everyday new and precision 
instruments are being developed which are 
products of constant experiments and 
devotion. Hence it is worth trying. 


9. Utility of Surya Siddhanta in 
education and day to day life : 
There are several translations of Surya 

Siddhanta in English and Hindi languages. It 

has found no place in our school and college 

education. There are very few people who 

are even aware of the existence of such a 

treatise on scientific lines. 

I find there are many verses which when 
learnt by heart would be of great help to 
ordinary school children even. It is not 
difficult to remember and interpret, the 
Sanskrit is very s'mple. A few of such verses 
are given as example :_ 

(1) How the Eclipses occur ? (Verse IV-9 
reads) 


SUN ECLIPSE : The sun is covered in the 
sky by the Moor like a cloud 
and so the Sun is not visible. 


The Moon enters in earth's 
shadow on the other side 


Moon Eclipse : 
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and so the full 
becomes invisible. 


moon 


(2) Sun‘’s position :— Verse X!I-70 narrates 
Sun’s apparent aspects at same moment 
at different parts of the world :— “The 
Sun is at noon in Bhadrasava, at rise in 
Bharat, at mid-night in Ketumala, and at 
set in KURU”. Of course we may find 
the modern names of countries/region 
to appreciate the aspects. 


NOTE : This points to the present day 
world time aspect based on 
meridians. 


(3) Pole Star visibility : Verse XI1-72. 


Proceeding towards poles the 
circumpolar stars go on increasing. 
Proceeding towards equator the position 
is reversed. 


There are several other uses of this 
science in our day to day life such as 
determination of seasons and celebration of 
festivals. It is well known that the farmers 
are well guided by the Sun and stars positions 
for determining the hour of the day or night, 
and the time for sowing & harvesting the 
crops etc. The sky with the shining stars is a 
vast open book most up to date and available 
to everyone, everyday and everywhere for 
all times. 


Siddhanta’s Chapter XIV dealing 
exclusively with calendars provides five 
different types of calendars based on Sun 
(Saur and Savan*), Moon and Stars and one on 
planet Jupiter for normal daily life use. Had 
they been properly understcod and followed 
the confusion which at present prevails in 
Indian calendars and dates of festivals, more 
than one date for same festival, would not 
have arisen. lt is in fact due to keeping the 
masses out of the doctrine of Surya Siddhanta 


* Sunrise to sunrise It is apparently similar to ‘Summertime’’ used in some countries 
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and Panchang makers taking advantage of 
the ignorance of the people. The above 
aspects call for inclusion of astronomical! 
science in our school education set up in its 
true and practical perspective. 


It may also be mentioned here that the 
main theme of the ancient Sanskrit literature 
had been to present knowledge in a form 
which could easily be followed and utilized 
by a common man. Similarly there had been 


efforts to build places of learning-temples 
and such like places enriched with artistic 


sculptors depicting scientific versions of 
heavenly bodies. The SUN Temple of KONARK 
700 years old, close to the Sea Coast north of 
Puri (Orissa) is one of many such examples. 
The legend runs that the Sun-God was seen 
here rising out of the sea in His Golden 
chariot. Where his shadow falls devotees 
endeavoured to build temple in the shape of 
the God's chariot, complete with twenty four 
wheels and seven horses. 


10. Conclusion and Research programme 
on Surya Siddhanta. 


Surya Siddhanta is the oldest 
authoritative astronomical treatise available. 
It is regarded the base of Indian Astronomy. 
In fact it is the base of world astronomy. 
Concerted efforts strictly on modern scientific 
lines are needed to present this book to the 
world to remove the confusion and congestion 
that prevails at present. 


Leading world astrophysiscist Dr. S. 


Chandra Sekhar referring to Indian astro- 
nomical traditions has remarked : 


“The publication of original texts and 
documents is an urgent need for the 
exploration of oriental astronomy and for 


t# Patriot November 14th 
New Delhi. 


proper assessment of the role of Hindu 


Science in the ancient world**.”’ 
The research project undertaken by me 
includes the following for the present :— 


1. Word index : The index contains all the 
words in Surya Siddhanta 
which have been cited in 
the text. All cases of 
occurrance of each word are 
given. 

2. Subject index : It lists all the words 
which are relative to a 
particular subject under one 
heading. Reference to the 
text has been given in case 
of proper names and 
common terms etc. to 
facilitate easy reference. 


3. Collection of all available translations in: 
as many languages as possible. 


4. A world globe and a star globe in 
accordance with Surya Siddhanta fully 
coordinated. 

5. Preparation of astronomical instruments 
mentioned in the Siddhant. 

6. Search for and collection, if possible, of 
old astronomical instruments such as 
star globes, astrolabes, Sun-dials and 
Moon-dials ctc. 

7- A simple translation embodying verse, 
words, their meaning and descriptive 
notes for general readers. 

8. Abridged treatise of Surya Siddhanta 

suitable for school education with 
modern countries/place names : 

Exhaustive commentary on all aspects 

including those presented by the existing 

translations. 


o 


1968—Jawahar Lal Nehru Memorial Lecture at Vigyan Bhawan 
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The above research project, it will be 
agreed, is a large one and beyond the means 
of an ordinary citizen. Every help, smal! or 
big shall contribute to progress the comple- 
tion of the job, including cooption and 
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collaboration of desirous individuals, 
Associations and Governments in the interest 
of the cause in hand for the benefit or 
mankind. 


Verses for the Surya Siddhanta referred to in the Article ante. 


ଷ୍ଫ gra —ଖଆଥୋ୪ ୧, 4 


sk Verses referred to in the Research Paper & 


HET — 


ଖ୩୮୩୬ ¶ $ ଞଅମ ୪୨୯: । 


ମୁଆ ୩୪୪ ୪୪ fg ମଙମ | ୧15 ॥ 


ମା ଧି ଅଖ: ମୁ: ୩g ମୀ ମଧ ୪: । 
୍ଧ: ୩ST ସି fa:ay Sufrafd | 1୧ ॥ 
qUgWTNs ang UT faqqard 

defer: Gg Ju fer aGHTGRAT FI KY 
qT: ବର୍ଫ ଖିଆ ଆସ ଷ୍ଅଆୀ । 


YIN fa ଉଆ ୩7୪୮: ॥ ୧13% ॥ 


୩୯q୮ଙ୍ଙ Te ମମ: ୟଝ୍ଫେପୀସୀ: ଷଷମପଧୋ: | 


ସସ୍ସ୍ଙଥେ ୪ ୩୩୪ ୩୮୩୮ ୟମ ୩୩: | ୧1୧3 ॥ 


୪୮୩୩୯୩ ଷ୩ଷ୩ସ୩୍କଟ ୩୩ ! 


ଖର: ®୩୪ ୩୩୧୦୩୮୪ ୯୦୩୨ fq | 133 


fessrfafa sarraaTtsarsaTacafsaT: | 


ଞସଷ୍ୌମ ଏ ‘faaT wgITATY UF: | L4o 


aT ବସ: ୧୩ ଆ ୩: | 


ଶାସଙ୍ଷସ୍ୀ ୪ ଅଧ ପସ: ॥ ହ।ବ୍‌ ବ୍‌ ॥ 


୩7 — ଛି 


ଶରୀ: ସହ୍ୟ ଅqTc eS ge aTaT: | 


mrseTsg TTF: ATs fafa: | ava 


Maya 1. 
Arsha 2. 
(Portion) 
SURA 3. 
ASURA 

AGE 4. 
AGE 5. 
AGE 6. 
Lanka 7. 
Places 8. 
Lanka 9, 
Lanka 10. 


MF GTI fuareareoslarghr: | 


ମୀ ଖଆ ସମ $୮ ଫଫଓ ଫ୯ ୪ ॥ ବ୪ଏ॥ 
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Eclipse 


Lanka 


Places 


Places 


Places 


SURA 
ASURA 


Places 


SURA 
ASURA 


Places 


ଷ୍‌ gr —ଖଆୋଫ ୪, ଏ, ୧ 


Verses referred to in the Research Paper 


12. 


15. 


16. 


18. 


ETT — ¥ 
ଆସ ୩୦g ଫ:୧୩ ମୁଖ । 
ga ୪ qua TTT ସଷୀ || ୪1୧ ॥ 
FETT —4 


ପସଞୁT S Fa ଅୀf୍୍ | 
FTA TN RATA STATA | 
ହୁ ମସ dmersaT Thad | 4 Iv || 


୩7 — ହ ୧ 


qe qaltat anata fagaT | 
ସହୀସସଙ ମ୍ଫ ଏସ ୮୩୫୮୯ ୩୯୩୮ | ୧୧13 ॥ 


ଆTrITIT HIATT SFpTFHEITA | 
qfsqa Fareed Ansar IFfgaT | ୧୧ 18ବ ॥ 


ଓ fag qa ମୀ $4 ୨୩୮ । 
dT fag Hereara? faaqafeq 1aqsTaT: | KR IVo ll 


fq qT AUNT faq୪ଆୀ୍‌ | 
୪am Hele peak TIT: || ୧314? ॥ 


ଖମୟ ଷ୪ପୁ୯୩ ମସ: ୩୨୧୦୨୦୪୩ _ । 

wEvtq FgnreraT Sgfaz Tar: | ହ ୧ 14୍ହ | 
ଖାପ RTI ବର୍ଫ ଅଧ । 

ଖମସ୍ଶୀ ଷସ ଖ୪ଡଏ ୩: ॥ ହହ୍‌ ॥ 


ହସ ଏf୧୩: କୁଆ gz ପୁଝଫ ୧: । 
୩୮ଅର୍କ ଖମୁ୭ ପୁ ୩୯୩୩୪୮ ସବ || ହ ୧ ।ଓ ॥ 
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qufagra—srarT $92, 94, tv 
Verses referred to in the Research Paper 
ଖTT— ହସ 
; SURA 20. ଷଞୃଙ୍ଷସ୍ଫ ଏହ୍‌ଆଙ ଆ ଷ: | 
ASURA faq: ୩a: ଏଞସଙ୍ଙ ସମ ୪ ॥ ହ୧।ଓ୪॥| 
of ଅଫ୦— ୧ 


Obser- 21. ଜ୍ଞ ମସ ସୀ ସ୍ବ ଝମୀସ: ମହକ ଙଙସା: । 
vatory ଷ୍‌ RG NFAT TTT, HIT JTF N49 


" 22. ୯୪ ୮ଏବବନ ଅସ ଯମ ୨୪ ଖ୍‌ । 
41a: fଆ୩ରା4 ଷର ୩୯୪୪୮ ସଧସୀମ୍‌ || ହରିବ ॥ 


Giobes 23. yumewataigaicsaT shun | 
dua alee gad) Te Ff qq | ୧818 ॥ 


Lanka 24. ସqu fafa GianTdg Mee ga | 
ଞୀସ୍ଫଫ ୮ !ଷଙ ମୋ ଅମ || $ 4) ହ3 ॥ 


Time 25. ୪ ଷଷୀତଙୀସ୍ୟଫ ସସ ଅଂତ ଷ୍ୀଷଷୁ । 


instru. CaPUIAG HT qT faena Ff ॥ $316 

Shade 26. sgufte gga GTAT TAAFTN | 

Instru. ଏବ ଙୁଖଫ ୩୮୪ ସମସ: ॥ ହ 4 । ବତ 
HET — {¥ 


Calendar 27. gfe agra NT ar ଷୀସ: । 
ଷଞିଶ୍ସମ କଙ୍‌ଆସେ ସଫ ମଙ ଙଙୁ | ହ ୪୧ ॥ 


SURA 28, qjugaumeseaaghtra faa i 
ASURA To agafger HANI FATT Lyk o 


SSS PM 
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Astronomy & Mathematical Sciences 
during the Byzantine Period 


Prof. Dr. D. KOTSAKIS 


UNIVERSITY OF ATHENS, LABORATORY OF ASTRONOMY. 


1. INTRODUCTION 


Byzantium occupied in terms of time a 
period of eleven centuries (330__ 1453 AD) 
and interms of space a big area between 
three continents. Politically it is placed at a 
period of great turmoil owing to barbaric 
invasions and social reforms. All these facts 
hinder the research, classification and evalua- 
tion required in order that a full picture of 
the development of sciences, especially of 
Astronomy, during that period, may be given. 
The attempt becomes even harder by the 
simultaneous appearance of Christianity 
which is, in many aspects, still being consi- 
dered “a sign spoken against’ not only from 
its metaphysical aspect but as a cultural 
value. Some have spoken of Byzantium as 
belonging to “the dark ages’ to the period 
marked by the prevalence of mysticism, of 
magic and astrology, when a check in the 
development of sciences especially the natural 
ones was observed. 


However, more recent studies made by 
distinguished researchers (*) have dispersed 
the slanders, overthrown the accusations and 
restored justice and truth, so as to make the 
spiritual radiance of Byzantium and its contri- 
bution to civilization even more apparent. 
Diehl Ch., writes that Byzantium has created 
a brilliant civilization, the most brilliant 


perhaps of all that had ever seen the light 
in Christian Europe as far as 1100 AD. It was 
through this civilizations that Byzantium 
exercised a wide influence on all peoples of 
Eastern Europe (Diehl, 1943, p. 173-174). Also 
Sir W. C. Dampier observes that ‘the 
Byzantine Empire maintained a background 
of civilization throughout the worsttimes 
of barbarism in the west of Europe (Dampier, 
1946, p. 47). 

Let us 
education in 


have a brief look into 
Byzantium and then into the 
cultivation of natural sciences, especially 
astronomy, mainly, carried out by various 
sages and researchers of that time. 


II-EDUCATION AND LEARNING 


Elementary “‘Paideusis’’ — Elemer tary 
education began at the ape of six or seven 
continuing probable for three years and not 
being under a uniform State programme. 
Education was considered by the Byzantines 
to be ‘the art of arts and the scierice of 
sciences’. As St. Gregory Nazianzen writes : 
“all those who have serise will acknowledge 
that education is the first of the goods we 
possess.” (MPG, 35, 425 and 36, 508). From 
the 9th century, if not before, the state 
looked after education and determined the 
relevant obligations of the parents. ‘A good 
education was the ideal of every Byzantine. 


now 


re earpiece pene eete anette 


({ * ) Reference is made 


to only some of them : Krumbacher, Diehl, Runciman, Vasiliev, Dogler, 


Brehier, Gelzer, Moss, Dvornik, Cohen, Tannery, Heiberg, Amanton, Koukoules, Kougeas, 


Orlandos, Sotiriou, Stephanides etc. 
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*Apaideusia’’ a lack of mental training, 
was considered a misfortune and disadvantage 
and almost a crime (Runciman, 1966, p 223) 
A full educational system was developed. 
Teachers were paid by the pupils’ parents. 
Education was also given to young girls who 
attended school with the boys or went to 
separate schools in women’s monasteries 
or received education at home (Koukoules, 
1948, p. 35 fol) Buckler is right in accepting 
J. B. Bury’s view that ‘in the eastern empire 
every boy and girl whose parents could 
afford was educated’ (Buckler 1949, p. 200). 


Encyclios “‘paideusis’’ The kind of 
education began at theage of eleven and 
ended at between sixteen and eighteen or 
even twenty. It comprised a curriculum of 
more lessons not purely Christian ard for 
this reason it was characterized as ‘profane 
learning’ or as ‘wisdom from without.” It 
was given in seven stages : Grammer, Rhetor:c 
Philosophy, Arithmetic, Music, Geometry and 
Astronomy. The Fathers of the Church were 
as a rule its main supporters. St. Basil and St. 
Gregorv Nazianzen studied in Athens and 
loved Greek science, St. Gregory Nazianzen 
reproaches the Christians who abhorred 
“wisdom from without’’ for not judging 
correctly (MPG, 36, 508). St. Gregory of Nyssa 
recommends the study of Geometry and 
Astronomy, for by them “‘‘the intellect is 
provoked to virtue’ (M. P. G. 46, 181). 


Universities and Schools of High 
Education. At the dawn of the Byzantine era 
Alexandria had already been the highest 
centre of science since the third century B.C. 
It had a very rich library, out of which Julius 
Caesar would have sent 700, 000 books to 
Rome had it not been burned during the 
siege in 47 B.C. There was a museum, 
scientific collections, a zoological garden 
and an observatory. Natural Sciences, and 
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Medicine were thriving until the city was 
burned by the Arabs in 642 A. D. 


In constantirople a high educationat 
establishment known as ‘‘auditorium’’ was set 
up by the Emperor Constantine (330); but 
there were also various other schools. A set 
of subjects krow as the “quadrivium” 
(namely, Arithmetic, Geometry, Astronomy 
and Music) was taught at the ‘Auditorium’, 
This establishment was reorganized by 
Theodosius I! in 425 A.D. and renamed 
“Pandidacterion’’. From that time it became 
renowned. It had a staff of thirty one profe- 
ssors. The ‘‘Pandidacterion” except for 
some short interruptions, reorganisations and 
completions went on until 1453, when 
constantinople was captured by the Turks. 
It was at its peak during the periods when 
famous masters such as Leo the Mathematician 
(863 A. D.) constantire Porphyrogenitus 
(945 A D.) and Michael Psellus (1018-1078), 
taught there. Itis worth noting that the 
programme of studies drawn up by Olympio- 
dorus ( 5th century) who had taught first in 
Alexandria and later in Constantinople, was 
found to be nearly the same during the 
ninth, eleventh and twelfth centuries (Brehier 
1950, p. 444). Astronomy and Mathematics 
were considered indispensable subjects and 
were taught to the students during the last 
years of their attendance. (Koukoules, 1948 p. 
131-132 ). In the capital there were also ‘‘the 
Patriarchal School” and the “‘Oecumenica! 
Didascaleion’’, ‘‘Maurolycus’’ school etc. 
Universities or schools of high education were 
also at Berytus, Antioch, Gaza, Caesaria, 
Damascus, Ephesus, Edessa, Salonica and 
other places. The University which was 
established at Nicaea during John Vatatzes’ 
reign (1225-1254) gave a new drive to 
education generally, in the Empire of Nicaea. 
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The University of Athens took of a 
new splendour after hypatia’s death (415) 
and the flight from Alexandria of many 
professors, such as Proclus (410-485). Many 
gentiles and Christians went there to study 
philosophy, physics and mathematics. Among 
them were St. Basil, St- Gregory, Julian the 
Apostate and Theodore, who in 662 became 
Archbishop of canterbury and worked in 
England for twenty years with excellent 
results. We must also mention the ‘High 
School of Natural Sciences’ in Trebizond 
of pontus, which was marked by unusual 
vivacity during «the reign of Megalocomne- 
noi (1204-1461). (tn this school, Astronomy 
was specially cultivated and very probable 
there was an Observatory in the town 
(Plakidis, 1943 p. 78-87). 


IHI-ASTRONOMY AND MATHEMATICAL 
SCIENCES 


Ist Pariod : Historians fully agree that 
in Byzantium Astronomy and Mathematics 
made the most of the progress. The 
Byzantines wrote commentaries where they 
collected, systematized and coinmented on 
the works of ancient Greeks and Alexandri- 
nes. The followers of the neo-platonic 
school, Porphyrius, lamblichus, Proclusrevived 
the sprit of Plato, preserved mathematica! 
Science and gave it a new drive to further 
development. 


Alexandria remained for a long time 
the “scientific metropolis of the empire’, 
where various researchers published interesting 
works on Mathematics and Astronomy. 
Theo of Alexandria (330-395) A.D., wrote 
a commentary on Almagest of Ptolemy 
giving astronomical information concerning 
Hipparchus and recorded two eclipses of 
the sun in 365 and 372 He also dealt with 
Geometry and Arithmetic and published 
“Euclid’s Elements” with commentary. 


Synesius Bishop of Cyrene (370-414), a pupil 
and admirer of Hypatia, also dealt with 
Astronomy and Physics, condem ed the 
astrologers and made an astrolabe by himself 
(MPG, 66, 1577-1588). We should also 
mention : Marin (end of the fifth century) and 
Simplicius (beginning of the sicth century) 
who wrote commentaries on Euclid and 
Aristotle and cosmas Indicopleustes who, 
around 547, published his ‘Christian Topo- 
graphy“ which contains many, though very 
ingenuous, notions of Cosmography. In Athens, 
Proclus was distinguished as a geometrician 
and astronomer, He published : (1) “On the 
Ist of Euclid'’s Elements’, (2)*‘A sketch of 
Astronomical theories’, (3) “Selection from 
the works of Hipparchus, Aristarchus and 
Ptolemy’, (4) ‘Remarks in Ptolemy's 
Tetrabiblos’’, (5) “On the sphere, viz. celestial 


cycles’ and (6) “Elements of Physics or on 
Movement” 


The Emperor Julian the Apostate (336- 
363) occupied himself with Astronomy and 
was a supporter of the heliocentric system. 
In his work ‘To the King sun” he writes that 
the planets revolve round the Sun ‘‘as if they 
were dancing round a king’. In Constantino- 
ple there taught many professors who came 
from Alexandria after it had been captured 
by the Arabs (Seventh century), and several 
came on their being recalled. Such were: 
John Philoponos (sixth century) a pupil of 
Hammonius and Stephen of Alexandria. 
Philoponos was an excellent philosophical 
and scientific intellect. A deep student of 
Plato and Aristotle he presented original 
ideas which are considered higher perhaps 
than those of Copernicus and Galileo. We 
especially note his ideas of the movements 
of bodies and his theories about impetus and 
inertia. Bodies, he says, move because of the 
impetus they have in themselves, having no 
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need of God’s intervention. Movement of 
heavenly bodies are natural and as such may 
be investigated by science. He wrote mono- 
graphs on Astronomy and Mathematics, and 
strove against apocryphal sciences. 


In the sixth century there was built the 
architectural masterpiece of Constantinople, 
a combination of theoretical study and 
applied sciences. The architect Isidore of 
Miletus was systematically occupied with 
Mathematics and published a treatise on the 
construction of concave mirrors. He invented 
an instrument for drawing a ‘hyperbola’ and 
set up a school for Engineers. In cooperation 
with Anthemius of Tralles he build St. Sophia 
—the miracle of the ages. Anthemius dealt 
with Geometry and Optics—parabolic mirrors, 
the properties of the parabola etc. In the 
same time there was also Domninus the 
Philosopher who, in his works on Arithmetic 
revealed a critical and creative ability, and 
Eutocius of Askalona who published a 
commentary on the works of Archimedes, a 
teatise on “‘Appolonius’ Conics’” and gavea 
good deal of authentic information on 
mathematical subjects such as the Delian 
problem. We note also Emperor Heraclius 
{610-641) who published a commentary on 
Ptolemy and a work ‘‘on the Construction of 
Aratus’ Sphere’’. 


2nd Period : “The ninth century saw a 
revival of learning in philosophy and science’ 
writes N. H. Baynes (1952, p. 161-162) ‘“‘which 
was warmly supported by the Emperors. The 
Ceasar Bardas (850) refounded the old 
University of Constantinople, and professors 
of geometry, astronomy and Dphiloiogy 
were appointed’”’. Baynes is quite right and 
justice in making this ascertainment. From the 
ninth century there began a CGreek-Christian 
revival referred to the development of 
natural sciences, and devided into the early 
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revival (Iy—XI centuries) and the main revival 
(XIII—XV centuries). The twelfth century is 


mainly characterized as a period of revival of 
literature. 


An interruption of spiritual progresss was 
observed during a period from 650—850 A.D. 
which is still characterized by certain historian 
as ‘“‘dark”’. During that pericd there were 
certain disturbances due to strifes among 
iconomachs on the one hand and barbaric 
raids on the other. The spiritual decay observed 
during that period was not general as it was 
thought sometime nor was it due only to the 
above two reasors. A real decay was 
observed only in classical studies, while on 
the contrary there was progress in legislative, 
administrative and strategic works. It was 
then that beautiful buildings were built, and 
the ecclesiastical poetry and hymnography 
were at their peak. It was exactly then that 
John of Damascus and Romanus the Hymn- 
writer lived. John of Damascus (first half of 
the eighth century) dealt also with Astronomy 
and generally with nature (MGP, 94, 896) and 
very strongly attack Astrology and the art 
of divination (MPG, 94, 892, 93, 1601). Also 
Akhmim’s papyrus of Arithmetic which was 
recently examined by Egyptian mathemati- 
cians has given us very important information 
concerning the practice of numbers by the 
Byzantines of the seventh or eighth centuries 
(J. Theodorides, 1957, P. 493). 


Classical studies completely disappeared 
during that period owing to the destruction 
by the Arabs (641) of the spiritual centre of 
Alexandria, Gaza and of all Egypt. Alexandria 
had for a thousand of years been the 
treasury of Greek letters. On the other hand, 
from the ninth century the Greek East ceased 
to be concerned with dogmatic matters. 
From then the Emperors were no more called 
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Roman ( * ) but Greek as it is stated in the 
official chronicles of the Western Ghurch. 


The Patriarch Photius (820—891) was disti- 
nguished for his philosophical and mathema- 
tical knowledge and became famous for his 
“Myriobiblos’’. During the reign of Theophilus 
(829—842) the University opened again and 
Leo the Mathemeticien was distinguished as 
its head teacher. The later taught, besides 
philosophy, the “‘Quadrivium’’—that is 
Arithmetic, Geometry, Astronomy and Music. 
Regular professors were Theodegius of 
Astronomy and Theodore of Geometry. 
Mathematical sciences constituted the 
completion of the whole circle of education 
(Fuchs, 1926, p. 18—19). It was then that a 
revival of mathematical studies was shown. 
Leo, who became renowned, had worked for 
the collection and publication of Archimedes 
works, and it was from these manuscripts 
that they were handed down to us, It was 
then that the astronomical works of Ptolemy 
were published. A chronicler of that time 
wrote that Leo had cultivated science to the 
utmost, going through all the branches of 
Philosophy and its sister Sciences i.e. 
Arithemetics, Geometry and Astronomy. 


During the eleventh and twelfth centuries 
a new endeavour was made for the cultivation 
of mathematical sciences. We will mention 
Michael Psellus (1018-1096) who was 
considered to be the “supreme of philoso- 
phers'’ and “‘the soul of the University’. He 
studied in Athens and occupied himself with 
every kind of knowledge. He taught in the 
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order followed by Plato in his “Republic 
Grammar, Rhetorics and Dialectics were follo- 
wed by the “‘Quadrivium’’ which was followed 
by philosophy and metaphysics. Physics and 
Mathematics he taught with special care based 
on Nicomachus, Euclid, Diophantus and Theo. 
He used Plato’s method of interrogation. He 
was also distinguished as a writer of astro- 
nomica!, mathematical and physica! treatises. 
Krumbacher considers him as equal to R. 
Bacon. His fame was spread outside the 
Byzantine Empire, in the Latin West, Persia, 
Babylonia, and Egypt. 


Theodore Prodromus (twelfth century) 
dealt with Mathematics and Astronomy. 
John Tzetzes (1110-1180) wrote astrcnomical 
works and the Emperor Manuel Connenyus 
(1141-1180) though in favour of astronomical 
studies, conspicuously served astrology. This 
is proved by the fact that John Kamaterus 
composed a long astrological poem addressed 
to the Emperor (**). 

3rd Period : Historians have observed an 
exceptional flowering of Physical and 
mathematical sciences, especially of Astro- 
nomy during the last three centuries of 
Byzantium, and mainly during the times of 
the Paleologi (1258-1453), Speaking about 
these times Tannery writes : *‘Si ils n'ont pas 
eu un grand genie, ils n’en sont pas moins, 
come connaissances philosophiques tout a 
fait a la hauteur, simon audessus de la plupart 
des auteurs occidentaux’”’ (P. Tannery). 
Heiberg Vol. !V 1920, p. 427). We are now 
before a period of intense revival of letters 


(*) Although during the first centuries of Byzantium the emperors were eager to call themselves 


“Romaioi‘‘ and to claim for their own a Roman tradition their training was purely Greek. 


Theodosius il in A. D. 425 appointed to the University of 


Constantinople both Latin and 


Greek teachers. Later. Latin became almost unknown in Byzantium {Buckler, 1949, p. 201) 


®**) This was published by L. Weigl under the title : Johannes Kamaterus 
(An introduction to Astroncmy) Leipzig and Berlin, 1908, p. 142. 
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and sciences, We shall refer to the chief 
‘representatives of that period. They are : 


Nicephorus Blemmydes (1197—1272). 
According to Brehier he was “‘‘the most 
prominent sage of his time’. His ‘Epitome 
of Physics’ (MPG, 742, 1032-1302) is notable 
for its clarity, exactitude and system. In 
‘thirty one chapters he expounds subjects of 
‘General Physics, Mathematics, Astronomy 
and Meteorology. He left an unpublished 
work on ‘“‘Heaven and fEarth, the Sun, the 
Moon, Tinie and Days”. He also wrote an 
astronomical poem addressed to the King 
John Vatatzes (1241). He cherished a special! 
esteem for Plato. 


George Pachymeres (1242—1310) 
According to Krumbacher he was ‘‘the most 
notable representative of the multiformity of 
writing’ during the thirteenth century. In his 
two-volume History he gives much informa- 
tion on natural knowledge. More notable and 
interesting is his ‘‘Quadrivium’’ (Quadrivium 
de Georges Pachymeres, Roma 1940, p. CI & 
457) a forefront work for his time. Pachymeres 
dealt with Diophantus and solved problem of 
indefinite equations of second-degree, 


Maximos Planudes (1260-1332) was 
distinguished as a mathematician. He wrote 
a work entitled. ‘A system of figures—called 
the great-according to the Indians’’ (1303) 
introducing the arabic numerical symbols for 
the first time into Byzantium. M. Cantor 
writes (1907, p. 511) that the arabic figures 
were made known in Byzantium during the 
fourteenth century, but Tannery having made 
a more detailed investigation into the matter 
maintains that this system was already in use 
in the twelfth century (1920, p. 205) 


Theodore Metochites (1260--1332) 
has been an exceptionally remarkable scienti- 


fic personality, the greatest forerunner of the 
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humanitarian renaissance of the fifteenth 
century, the precursor of the revival of astro- 
nomical studies in Byzantium, and, according 
to H. Beck, the main representative figure of 
the world-image (Welt bild) of the fourteenth 
century. As is known, Aristotle was promi- 
nent in the West, while in Byzantium the 
study of Plato had already begun since the 
eleventh century. Metochites maintained 
that Plato should be equally if not more 
esteemed. He wrote several astronomical! 
works, and worked particularly for the 
cleansing of Astronomy from the impure 
elements of astrology and from prejudice. 
We quote Fuchs’ very characteristic remark : 
“In the programme of the fifteenth century 
education, Astronomy played an important 
part, the relevant preparation being made 
through the research of Manuel Bryennius 
and of Theodore Metochites (1926, p. 64)". 


Theodore Meliteniotes (1361) was, 
according to Brehier, ‘‘the greatest—next to 
Gregoras_.astronomer of Byzantium’ He 
served as Rector of the school of the 
Patriarch in about 1360-1388. His work: 
Astronomical Tribible’’ (1361) is a classical 
one. In the first two volumes he uses the 
original works mainly of Ptolemy, but also of 
Pappus, Theo, and philoponus, and in the third 
he highly praises Astronomy as a science and 
attacks astrology and sorcery This work has 
been characterized as ‘‘the most erudite astr- 
onomical writing’‘(Krumbacher) and ‘‘the most 
voluminous and most scientific astronomical 
work of the entire Byzantine era” (Tatakis, 
1949, p, 244). 


One of the extremely remarkable figures 
of Byzantium was Micephorus Gregoras 
(1295-1359/60) who through his entire scienti- 
fic and many-sided activity, developed into 
a great forefront astronomical feature of his 
time. He calculated all the eclipses of the 
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Sun for the previous thousand-year period, 
and foresaw many such eclipsesof the Sun 
and the Moon for the future. He constructed 
an original astrolabe (having in view the 
works of Ptolemy, Synesius of Cyrene, 
Hammonius and Philoponus), and closely 
studied the question of the calendar and of 
the determination of Easter Day. (Paschalion). 
He ascertained the error that had been made 
in the calculation of the first full moon after 
vernal equinox, and on the basis of his whole 
study he drew up a draft for the correction 
of both the calendar and the determination 
of Easter Day (Paschalion). This draft he 
submitted for discussion before a group of 
learned men known as ‘Logical Assembly’ 
and subsequently to emperor Andronicus tl! 
in 1324. After a long discussion the Emperor 
was convinced that the correction was right 
and wanted to put it immediately into 
operation. But as Gregoras writes in his 
History, he did not do so “in order not to 
raise confusion among the ignorant, and cause 


a division in the Church for which he had so 
much toiled”. 


Gregoras' disciple, /saac Argyros, a 
mathematician, astronomer, and theologian 
-who continued his teacher’s struggle for the 
correction of ‘Paschalion’ —inform us further 
that the draft of the calendar reform had 
been submitted to a committee of church 
representatives who praised it and expressed 
the opi ion tliat it should be introduced to 
common use. Unfortunately the reform was 
not made in 1324 but in 1578 by pope 
Gregory XIl!. Had -it been made at that time 
the calendar would perhaps have still been 
called Gregorian—in honour of Nicephorus 
Gregoras.L.Brehier writes that of all the works 


of Gregoras those that are marked by a 
veritable progres’ are’ the ‘forecast of the 


(*) 


eclipses’ and the draft ‘correction of the 
calendar’ (1950, p. 448) while R. Guilland 
thinks as more notable the works on ‘the 
astrolabe and the Paschalion’. These ascer- 
tainments are proofs of the great value of 
Gregora’s astronomical work Gregoras strove 
much against the astrologists who were by 
no means negligible in number. There were 
many of them in Byzantium as well as 
in the West and in Arabia where even 
distinguished astronomers were not quite 
free from this kind of superstition. (Kotsakis, 
1954, p. 228 and Heller, 1882, p. 202). 


In Trebizond, Greg. Chioniades, Manuel 
K. Lukites and G. Chrysokokkis became 
known as celebrated astronomers (1335-1336 
approx). In Byzantum there were 
G. Acropolites (1220 _ 1282), M.Moschopoulos 
and Nic. Rabdas who, in ahout 1341, wrote 
two mathematical treatises one of which, 
according to M, Cantor ‘‘constitutes the first 
Civil Arithmetic known to us” (7907, p. 574). 
In the steps of Gregoras, N. Cabasi/as wrote 
a commentary on Ptolemy’s Almagest and as 
Cantor notes {ibid. p. 509) through him begins 
a new generation ‘‘which prepares the revivai 
of classical science in Europe’. To this revival 
great contribution was made by humanists 
such as G. Scholarios (mid-fifteenth century) 
and G. Gemistos or Plethon (1355—1452). 
Genistos wrote a treatise on the calendar 
where he suggested the introduction of a 
special Luni-Solar Calendar. He believed in 
the sphericity of the earth, and contributed 
much to the publicity of Strabo’s works in the 
West where they were quite unknown before 
the fifteenth century. Moreover, he inspired 
Cosmas the governor with the idea of establi- 
shing a Platonic Academy in Florence, 
I taly (*) 


After the occupation of Greece by the Turks (1453) the scientific movement was naturally 


interrupted. Later on, however, the cultivation of natural sciences especiaily of Astronomy 
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GENERAL CONCLUSIONS 


The following 
reached at : 


(1) The Byzantine perio is a 
continuation of the classical and the 
Alexandrian era. During the Byzantine period 
the scientific thought and hetlenic texts were 
further cultivated. Brehier’s statement on th's 
matter is very characteristic: ‘Without any 
interruption the public schools of the late 
classical antiquity continued their activities 
within the Eastern Empire and similar schools 
were Set up in Constantinople. Many 
basic lines of these establishments remained 
the same (1950, p. 456). Despite any inevitable 
opposition or misunderstanding, the ancient 
and the Christian world were harmoniously 
united in Byzantium so that the assiduous 
study of Greek texts went on especially from 
the fourth century (Stephanides, 1938, p. 212). 
“Christianity was from the very beginning 
favourable to the tradition of learning’’. “The 
close link between the Creek and the 
Christian cultura! means remained firm” (*). 
Kougea 1953, p. 451). 


conclusions may be 
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(2) Astronomy and mathematical sciences 
were not cultivated in Byzantium as in ancient 
Greece. After the scientific period (sixth to 
third century B. C.) a turn began already to 
appear in sciences from the second century 
B. C. In Byzantium, Architecture, Engineering, 
Shipbuilding, Metallurgy, Art, Painting, 
Sculpture, and the Art of Decorating were 
intensely cultivated. In the field of the sense 
of Beauty of the classical antiquity and the 
sense of Highness of medieval times were 
harmoniously and successfully united The 
cultural work of Byzantium was wide. Its 
beneficial influence was felt in Asia—as far 
as India and China—_in Egypt and Africa, in 
Russia, Western Europe and the British Isles. 


(3) To a certain extent Astronomy and 
the mathematical sciences were also 
cultivated. The peoples of the East did no 
more than collect observation material, while- 
in Greece pure science was first cultivated 
through the introduction of the theory of 
proof and of mathematical calculus. The 
Byzantines by publishing and coinmenting on 
ancient scientific texts contributed to the 
progress of science, the more so as they often 


started again under the conqueror’s rvle. 


(See D. Kotsakis : Die Astronomie in 


Griechen!land am 18. Jahrhundert’ Med. Lunds Astr. Observatorium, Ser. | No. 101, Lund 
1939. Also, Same writer : L’etude de l’astronomie chez les Grecs au XViil Siecle, Med. 
Lunds Astr, Obs. Ser. 11, Nor. 107 Lund (1940), 


(*) 


£. Gibbon wrongs early Christianity in making it responsible for the downfall of the 


Roman Empire (‘‘let his love for Rome lead him into sarcasm in dealing with the early 
Christianity which he make responsible for her downfall’), $. Runciman admitting this 
great injustice writes that although a great historian, Gibbon was not such formedieval 
Creece and that he could have easily been called a Roman. Although he admired classical 
Greece he never understood the Greek Spirit: He despised the Byzantines and considered 
them as Greeks who were the usurpers of the heritage of Rome, (Runciman S. English 
Historians of Medieval and Modern Greece; Anglo—Greek Review, Athens 1946, p. 106- 
107 (in Greek). It is rightly observed that ‘‘worst of all, the calm judgement is sometimes 
obscured where Gibbon’s prejudices and -preferences are involved (Everyman’s Encyclo- 
pedia, Vol. Vt, 4th ed. London 1958, p. 749). 
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expressed original ideas. The spiritual 
potential and flowering of science in Byzan- 
tium was the result of internal causes. The 
Greeks felt anew the power of their own 
superiority and their long tradition. The 
Contribution of the Arabs to the revival of 
sciences in Byzantium was very poor. Their 
Science soon collapsed and the Byzantines 
came back to their original sources 
‘Krumbacher 1897, 437, Heller 1882, p. 162-165 
Dijksterhuis 1956, p- 236). 


# 


(4) The fact that a persistent attack 
against astrology and apocryphal sciences 
was carried out in that time, constitutes a 
proof of the correct scientific posing of the 
various problems and of the critical ability of 
the Byzantines Fathers of the Church, Church 
Councils and Byzantine sages condemned 


astrology and recommended the study of pure 
Science. 


(5) There is a general ascertainment 


that Astronomy and Mathematics 


were 


particularly cultivated during the period of 
the Paleologi. Krumbacher characteristically 
writes : “‘N. Blemmydes, G. Pachymeres, Th. 
Metochites, and N. Gregoras did no less for 
empirical and natural research in the limited 
circle of Byzantium than R. Bacon did in the 
West” (1897, p. 437). As we have already 
shown elsewhere (1956 A, p. 21-23) 
Krumbacher’s statement is absolutely right. 


As regards Gregoras, it can even be 
said that he stands in a still higher level, if 


one bears in mind what A. Crombie and E. 
Dijksterhuis say about Bacon. 


(6) The spiritual and scientific flowering 
of Byzantium would have been accelerated if 
it did not succumb to the Mohammedan force. 
In any case the flowering of sciences was 
carried the West long before the fall of 
Constantinople (1453) and after it, and created 
the Italian Renaissance of the fourteenth and 
fifteenth centuries and the whole scientific 
movement that followed in Europe. 
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How Celestial Bodies Influence 


1, Astronomy and Astrology 


The difference between the two 
expressions Astronomy and Astrology is, 
properly speaking, very small, although some 
make Astronomy a science and Astrology an 
illusion. Astronomy deals with celestial 
phenomena while Astrology professes to 
predict the good and evil results flowing 
from those planetary movements. The two 
sciences are complicated enough for ordinary 
persons to understand. The practical 
familiarity with the subjects would undoub- 
tedly make us comprehend the inter 
‘connection between the two. Astrology 
niakes an honest attempt to understand the 
psycho-physical relationship between plane- 
tary position and man’s fortunes and asserts 
that ‘‘Man cannot be treated without a 
thorough knowledge of the forces that have 
made him man.’ Thus Astrology is a branch 
of Astronomy. It deals with the effects, 
which, we, on earth, derive by the various 
positions and movements of the Sun and 
other planets in the Zodiac. To ascertain the 
birth sign, or lagna or ascendant in a person’s 
horoscope, we have to determine the various 
positions of the planets at the birth time 
according to clear calculations. Then we 
proceed to read the results from the 
planetary positions. 


Worldly Life 


Thiru S. Singarajan, M. A., M. Litt., 
Director of Archives, Tamilnadu Archives. 


2. The Link between celestial bodies 
and worldly life 


Universal changes bring about a totality of 
change in our earthly life. A study of 
astronomy would reveal that the Sun and 
the planets around it have a direct bearing on 
the change of season, rainfall, wind, conse- 
quently birth, growth and decay of earthly 
life. It is this link which has been studied 
and developed by ancient astrologers 
which had led to the study of astrology as a 
special science. The fundamental question 
faced by them was the formidable question 
“how do the planets above influence the 
terrestrial phenomena below,’ and if they do 
“is it possible for man to find out the exact 
influences,” Meterological forecasts of the 
present day would inevitably make us believe 
that the atmosphere of .the earth is largely 
influenced by the movemet of celestial 
bodies. Apart from the influence of the stars, 
the Sun, the planets and the satellites 
on the flora and fauna, they have deciding 


‘influence on human destiny. It was believed 


that the Black Death in Europe in the middle 
ages was an example of planetary influence 
on earthly life. It was also believed in 1900 
that a strange phenomena of an yellowish 
light that emanated from the Sun was directly 
responsible for the plague, famine and war 
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that prevailed then. On the other hand the 
Aurora Borealis is a phenomenon seldom 
witnessed in the sunnier lands, and like a 
careful parent Nature has been bounteous in 
the.distribution of her gifts to every part of 
the globe. Planetary influences are threefold. 


(1) 
(2) 
(3) 


On the physica! constitution of man. 
On his intellectual peculiarities. 


On his successes or failures at different 
time in his career. 


3. The influences of superior and inferior 
planets 


e The solar bodies are divisible into two : broad 
classes, those within the ring of the Asteroids 
and those outside. Those within (except the 
Sun) are small, comparatively near to one 
,another and quick in their movements. They 
have few Saturns, and nothing peculiar and 
inexplicable like Saturn’s rings, and are 
comparatively intimate and well known 
entities. Outside the Asteroids, the tale is at 
once different. The planets are gigantic, slow 
in their movements, cover vast distances and 
show extraordinary diversity in their condition. 
We see Great Jupiter with his eight moons, 
fine and regularly banded surface, supremely 
powerful in organisation, ritually great and 
regular in movements, physically beautiful, 
himself the most varied and attractive of all 
the planets. Next is Saturn, with his mysterious 
rings and peculiar colour whose physical 
properties will be interpreted a little later. 
Then Uranus, and the distant Neptune, with 
one or two other physica? planets beyond, as 
yet undetected by the astronomer except the 
unaccountable disturbances in the orbital 
motion of Neptune, generally ignored by the 
astrologer entirely. There are, then, the inner, 
small, quick, intimate, personal planets, and 
the large, slow, remote, and somewhat 
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mysterious (even Jupiter has his surface clouds 
unchanging) impersonal or interpersonal and 
therefore national and international planets. 
These two systems are linked inwardly by a 
system of complex correspondences, and 
physically by relative harmonic motions and 
by the comets, many of the latter having the 
Sun as one focus of their elliptical orbits. 


The first class men are influenced directly 
and powerfully by lower planets For them 
Mercury determines the highest institutional 
influence. It should be remebered that a 
square from Mercury 0 Mars creates a 
devastating and frustrating influence, resulting 
in complete loss of ccntrol of the mind. On 
the second class of men the higher and lower 


sets of planets exercise their influence. In his 
worst moments this outlook is really 
Asteroidean. He is scattered, undecided, 


wasteful of force, gloomy, hanging between 
higher and lower between heaven and earth. 
His natural tendency is one of Mysticism and 
he turns towards the light. There will be a 
perpetual conflict in their mind: About the 
third class of men, it may be «said that their 
destiny is curiously crossed by the mysterious 
influence of the comets who have an elliptical- 
orbit or other wanderers from other realms, 
even that of parabolic comets, or from the 
Zodiacal constellations themselves. 


It is believed, that Saturn holds the key 
both to “the end of things” and ‘‘the 
beginning of new things” the function where 
the consciousness must change its condition 
to go further, the transferpoint. The age of 
aquarius, said to be upon v5, urder the 
rulership of Saturn, should stimulate mar, 3S 
an individual rather than as a mass, to contact 
Truth by personal endeavour and thus by 
effort of will reach out beyond space and 
time irto the realm of Uranus, who is 
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considered the overlord of Aquarius, the God 
of all space. 


Astronomically and Astrologically, it is the 
direct cojunctions, the simple oppositions, of 
Jupiter, Saturn, Uranus and Neptune that mark 
the passages of great world-cycles. It is the 
ward ard alliances of the Great Gods that 
sway puny men’s microcosmic affairs. 


As the wave goes out further to Neptune 
than to Uranus, by natural laws it would 
return inward further, that is,to Jupiter; 
and we already see an enormous increase 
in the influence of Neptune through all the 
democratic movements all over the world, 
which threatens to dominate entirely, unless 
the Jupiterian ruling classes act with great 
tact and discretion. Perhaps this complete 
submerging of the old is necessary, and is 
directed bv the Logos in order that the old 
may be replaced by the new and subtler 
forms. He desires to create. But the Jupite- 
rains are clearly in the balance in Libra, and 
if they resist the new life flowing into the 
old forms, the old forms will simply perish. 
This is shown in the position of jupiter to 
Saturn, the desire of the unenlightened or 
retrograde to hold on to the already known 
but outworn forms, to their ultimate undoing 
(Saturn in the twelfth). These planets, 
squaring Sun, Neptune and Uranus, are bound 
to suffer, as Uranus has all the strength of 
the Sun behind him. With the close conjunc- 
tion of Uranus and the Sun in Capricorn, 
the sign of the Saviour and India’s ruling 
influence, we may take it that Uranus and 
the Sun in Capricorn; the sign of the Saviour 
and India’s rulling influence, we may take 
it that Uranus will find his best outlet and 
least resistance through India’s philosophy, 
and Indias faculty for recognition of spiritual 
leadership, when the time is ripe. 


The key to tne whole Cross, then, is 
that henceforth the influence of Uranus 
and Neptune are imposed on those of Saturn 
and Jupiter, by the leading minds of the 
world answering to the former instead of 
the latter, and thereby changing the whole 
course of the world, both in spiritual matters 
and things mundane. In terms of types, this 
means that the Uranivuan Ruler and the 
Neptunian Teacher, embodying the highest 
type of intuition, an aimost universal consci- 
ousness open for us, beginning in 1910, a 
new age, in which the old type of Saturnian: 
teacher and the inferior Jupiterain Ruler pass 
away (in the persons cf those who cannot 
respond to the new impulse) or are trans- 
figured through the influence of the purified 
and eclectic mind. 


4. Hindu Astrology 


From ancient times, eminent Pandits have 
devised the method to read the fortunes 
of individuals based cn the planetary position 
at the time of one’s birth. For this reason 
they have devised the Zodiac. The Zodiac 
is comprised by 360 degrees and is divided 
into 12 equal divisions. They are known as 
signs or Rasis. Each Rasiis given a name and 
is made up of 30 degrees. There are 27 stars 
or fixed constellations comprised in the 
Zodiac and each Rasis is made up of 2} stars. 
The Zodiac is the apparent path of the Sun 
while really it is the path of the planents, 
around the Sun, in the sky. As the earth 
revolves on its own axix, one of the 12 
signs of the Zodiac must be always rising 
above of Horizon in the East, It takes 24 
hours for the same sign to be seen and each 
rasi covers a period of 2 hours on the 
average. During such movements, there will 
be a difference in the latitude at every 
minute. Thus no two persons, will be alike 
in all respects, unless born at the same 
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moment and same latitude not a common 
occurrent. The Rasi or sign which appears 
to rise at the birth time of a person is termed 
to be his birth sign, or ascendant or lagna. 


The lagna is the most important concept 
to be understood in the field of astrorolpy. 
It is from this that man’s fortune and 
everything concerning his life are predicted. 
Whichever sign it happens to be, the lagna 
is taken to ba the 1st house and from it 
are counted the 12 houses in order according 
to the type of the Horoscope. Each of the 12 
houses from the lagna gives us some parti- 
culars about the man born. 


In fact the ascendant or lagna signifies 
the shape, complexion, body, nature, health, 
happi-ess or misery of the person. It is called 
Tanu-bhava. The second house or Dhana- 
bhava indicates the subjects wealth, 
property, family, speech, sight, education, 
earning, disease and death. The third house 
indicates brothers, sisters, followers and 
valour. The fourth house-mother, education, 
land, house, paternal property, conveyance, 
enjoyment, legacy, relatives, cultivation and 
digging of well etc: The fifth house-children, 
intellect, speculation or betting. The sixth 
house signifies enemies, disease, debts, 
kindred, litigation, punishment by king. The 
seventh house-wife, marriage, journey, love, 
complexion of wife, wealth or property 
through wife, death. The eighth house-extent 
of life, imprisonment, loss of money, illness 
and death. The ninth house-riches, father 
sea-voyage, pilgrimage, enjoyment, religious 
tendencies, penance, uprightness. Ninth house 
is the most important house as it indicates 
the potential bhagya. The tenth house- 
occupation, reputation, religion, enjoyment, 
means of earning, status in life. The eleventh 
‘house-gain, wealth, elder brother, clothes. 
The twelfth house-expenditure, loss, punish- 
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ment, residence in foreign places, diseases 


in private parts of the body, salvation 
(Moksha) 


Different planets are assigned to dif ferent 
houses. Thus Sun, is supposed to be the Lord 
of Leo, Moon-Cancer, Mercury the Lord 
of Virgo and Germriri, Venus the Lerd of 
Taurus and Libra, Mars the Lord of Aries 
and Scerpion, Jupitecr the Lord of Sagittarius 
and Pisces, Saturn the Lord of Capricorn and 
Acquarius. Rahu and Ketu are not assigred 
to any house in the division. How plaretary 
combinations in different houses mould Fuman 
destiny could be seen from an aralysis of 
each house with conjunction in other houses. 


Mesha or Aries 


Mesha is supposed to be the first house of 
zodiac. It is a cardinal, movable, fiery sign. 
Mars is its owner. The colour of Mars is red 
and according to the Greeks Mars is the God 
of war Men or women born with Mesha as 
ascendant are masculine in character. Mars is 
141 million miles away from the Sun and its 
Diameter is 4,300 miles. Its day house is Mesha. 
and its night house is Vrischika. It is in exile in 
Rishabha and Tula. ft is in exaltation in 
Makara and infdebilitation in Karkata. It takes 
a month and a half to traverse a house. This 
house is friendly towards, Sun, Moon and 
Jupiter and inimical to Mercury and Venus. 
Persons born in this lagna are generally lean, 
of medium height, well-built and strong. 
They have a fiery complexion. In general the 
colour becomes darker according to their 
birth time in the zodiac. As Mars gives great 
energy, natives born in Mesha Lagna are 
ambitious, indeper:dent and have abundant 
courage. They know their own mind. They are 
generous and quick in response to appeals. 
They shine well in athletics, sports and war. 
They are likely to rise to unprecedented 
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heights through industry and merit. They are 
quick to anger but slow to forgive. They have 
practical ideas. Their handwriting is fair and 
sometimes hasty, 


Mars as Lord of the 8th house is a real 
benefic to Mesha Lagna. To male born in 
Mesha Lagna if Mars remains in Lagna, he will 
remain powerful. If Mars occupies the second 
sign with Jupiter and Venus, he becomes a 
yoga-karaka. If Mars is in the 7th house 
with Venus, he will earn a fortune. To Mesha 
Lagna if Mars occupies this sign along with 
Jupiter he becomes a yoga-karka. Raja yoga 
takes place if Sun or Moon make a conjunc- 
tion in Cancer at the time of birth, Mars in 
Leo produces a distinct yoga. The combina- 
tion of Mars and Jupiter in Dhanu produce 
Raja Yoga. Mars is debilitated in Capricorn 
and fortune fluctuates under such circum- 
stances, To such people born in Mesha Lagna, 


with Jupiter in the 12th house gives the 
benefit of terrestrial and celestial 
enioyment. 


Vrishabha or Taurus 


Vrishabha is the second house of the 
zodiac. It is a fixed, earthy, fruitful sign. Its 
owner is Venus. It is temperate, moist, 
sensuous, magnetic and benefic. It is a 
feminine planet. It is 67 millions of miles 
away from the Sun. Its diameter is 7,800 miles. 
Its day house is (Tula) Libra and night 
house is Vrishabha. It is exalted in Meena 
and is in debilitation in Kanya. It takes less 
than a month to traverse a house. It is well 
disposed to Mercury and Saturn. Sun and 
Moon are its enemies. However, Moon is 
elevated in Vrishabha. Jupiter and Mars are 
neutral to it. Its disposition is cheerful. 
merry, generous, light-hearted and witty. It 
stands for the wife. 


Persons born in this lagna are generally of 
middle stature, sometimes stout, They are 
fond of ease. love and luxury. They are 
precise workers. They usually have good 
memory, self-will and self-esteem. Venus 
gives them sharp eye over money and worldly 
possessions. They are steadfast, persevering 
and gentle. When anger is aroused they are 
worse than beasts. They are practical! and 
have organising ability. They have splendid 
opportunities in life. 


Saturn is yoga karaka for this lagna, 
Being the lord of the ninth, Makara, and 
tenth, Kumbha, houses, he has power to give 
the natives Raja yoga. He is dharma karma- 
dhipati. Saturn-Moon combination is very 
good. Saturn definitely becomes a yoga 
karaka. 


Mithuna or Gemini 


Mithuna is the third house of the Zodiac. 
It is an airy sign. It is also a mutable house.. 
Its owner is Mercury. Mercury is 36 million 
miles away from the Sun. Its diameter is 2,800- 
miles. It cannot be easily seen. Its day house 
is Mithuna and its night house is Kanya. It is 
in detriment in Dhanus and exalted in Kanya.. 
It is debilitated in Meena. It takes about a 
fortnight to traverse a house. It is friendly 
to Venus and Saturn, Sun, Mars. Moon, Rahu: 
and Ketu are neutral to it. Jupiter is its 
arch enemy. It represents a youth. It denotes 
shrewdness, cleverness, dexterity, cunning. 
and short journey. : 


Persons born in this house are usually tall. 
They have long limbs. Their voices are clear 
znd pleasant. Their intellects are fine. They: 
learn everything quickly. They are generally 
shy. They have no self-confidence. They- 
are very active. They generally pursue more 
than ore occupation at the same time. 
They have a great desire for pleasure, travel 
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and adventure. They have an aptitude for all 
educational pursuits. They shine well through 
their own merits as well as through luck. They 


have refined tastes. They love beautiful 
things. They also love the precepts of 
philosophy and religiion. Many brilliant 


conversationalists, poets, orators, writers and 
musicians are born under Mithuna. 


Venus in combination with Mercury will 
cause a big Raja yoga for Mithuna lagna. If 
Moon joins Venus and Mercury, the natives 
will earn enormous wealth. If Jupiter joins 
Mercury, Venus and Moon in any other 
Kendra than the seventh, there wil! be 
Akhanda Samrajya yoga. 


Karkata or Cancer 


Karkata is the fourth house of the zodiac. 
Itis a watery sign. Its owner is Moon. {It is 
240,000 miles away from the earth. Its 
diameter is 2,220 miles. In fact it is the only 
planet that revolves round the earth and 
the Sun. It shines by the reflected light of 
the Sun. The moon is cold. moist and 
changeable. It is a feminine plaret. (Its 
domicile is in Cancer, The exile is in 
capricorn. {It is exalted in Taurus. It is 
debilitated in scorpio. It traverses round a 
house in two and a half days. Generally it 
represents the mother. It is fortunate for 
legacies and domestic life Moon indicates 
popularity that is ephemeral and uncertain. 
Moon controls silver. 


Persons born in this house are of medium 
stature. They have well rounded body and 
face. They are often changeable. They are 
fond of domestic circle and travel. They 
have many ups and downs in position and 
occupation. They are short tempered and 
impatient. The subjects of karkata frequently 
inherit money and property in spite of many 
obstacles. Many famous actors, admini- 
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strators, statesmen, philosophers, saints and 
even God Sri Rama are born in this Lagra 

Combination of Moon and jupiter in 
lagna produces Raja yoga. Even though the 
Mars is said to be debilitated in Karkata, 
Moon and Mars in lagna confer wealth, 
authority and every day happiness. The 
same effects are seen if the combination 
takes place in Simha, Vrischika, Makar, Meena 
or Mesha. If Jupiter joins these two planets 
in the Lagna, Raja yoga will prevail. It is 
gnerally believed that Great Mahatmas and 
sages were born or going to be born when- 
ever these combination takes place When 
four planets viz., Sun, Moon, Mars and Jupiter 
are in Karkata lagna kings, Chakravartis and 
Loka Gurus or saints will be andoubtedly 
born. Sun and Moon in lagna, kendra or 
trikona or in the eleventh house will give 
access to much wealth. 


Simha or Leo 


Simha is the fifth house of the zodiac. It is 
a fiery sign. Its owner is the Sun. Its distance 
is 93 million miles from the earth and its 
diameter is 865,000 miles. It is 110 times 
bigger than the earth. Itis composed of a 
series of layers of gaseous matter. It sends 
out waves of light and heat to the entire 
solar system. It is 745 times larger than all the 
planets put together. It is dry, warm and 
positive. It is a masculine planet. Its domicile 
in Simha, Its exile is in Kumbha. It is exalted 
inthe Mesha. Itis debilitated in Tula. It 
traverses a house in thirty days. It represents 
father in a man’s horoscope and also husband 
in a woman’s chart. It brings success, stability 
and enlightenment in every thing. It denotes 
what the natives are inherently. A strong Sun 
witl help them to rise high in life. 


Persons born in this house are usually of 
average stature with broad chests. They are 
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full of dynamic energy. They are also capable 
of great exertion. They are sincere, ardent, 
passionate and loyal. They are always frank, 
generous. magnanimous and ambitious. They 
have firm will and forgiving spirit. They also 
have fine memory. They generally do not 
harm others. The pride of family is great in 
them. They are hospitable, They are capable 
of inspiring confidence. Sometimes they 
are very proud. 


To people born iin Simha lagna Sun and 
Mars always do good. The combination of 
this planets gives them Raja yoga and Dhana 
yoga. Jupiter aiso does them good. In certain 
cases Jupiter has produced Raja yoga despite 
his ownership of the eighth house. Saturn is an 
arch enemy of the Sun. Therefore Saturn will 
not produce favourable results to Simha lagna 
people as seen in the horoscope of Sri Rama 


Kanya or Virgo 


Kanya is the sixth sign of the zodiac. It is 
an earthy sign. Its owner is Mercury. It is 36 
millions of miles away from the Sun. Its 
diameter is 2,800 miles. It cannot be easily 
seen. Its day house is Mithuna and its night 
house is Kanya. It is in detriment in Dhanus 
It is exalted in Kanya. It is debilitated in 
Meera. It takes about a fortnight to 
traverse a sign. It represents a young person. 
It promotes shrewdness, cleverness, valour, 
cunning and short travels. 


The natives of Kanya are generally tali. 
They are of middle height. They have dark 
hair and eyes. They have shrill voice. They 
are very quick and analytical. They are 
interested in science gardening and agriculture. 
They are critical and extremely sympathetic. 
They have self contidence. 


The conjunction of Mercury and Saturn or 
Venus and Mercury, Produce Raja yoga. The, 


conjunction of Sun and Moon are also benefi- 
cial. The combination or conjunction of Sun 
and Mars in the 6th, 8th and 12th houses 
produce an unusual Raja Yoga. 


Tula or Libra 


Tula is the seventh sign of the zodiac. It 
is an airy sign. Its owner is Venus. It is 67 


millions of miles away from the Sun. Its 
diameter is 7,800 miles. It is one of the 
brightest planets. Itis temperate, fruitful, 


magnetic and benefic. 


The natives of Tula are generally gentle, 
courteous, and honest. They are upright, 
sympathetic and sensitive. They make success- 
ful peace makers. They are unusually not 
selfish. They easily win the good will of 
others and also popularity. They have humani- 
tarian instincts and love for social service, 
Candidates born in such lagna for social 
service would make a disti ct mark in their 
service. 


Raja yoga is produced if Jupiter is in the 
eighth.Saturn in the ninth and Mercury and Mars 
In the eleventh. Raja yoga will also be caused 
if Saturn is in lagna and moon is in Karkta. Tula 
lagna people generally become rich and fortu 
nate. Learned men, pundits, authors, religious 
people, Mahapuruslias, Desha stapakas 
belong to Tula Langua. Mahatma Gandhi, 
Stalin and George VI were also born in Tula 
langa. The combination of Mercury, Mars and 
Sun in fourth, fifth, seventh, ninth, tenth or 
eleventh house produces great luck. Venus- 
Mars-Sun combination in the first, second, 
fourth, fifth, sixth, eighth and eleventh houses 
also cause Raja yoga. Jupiter-Venus-Sun 
combination in the third, fourth, sixth, eighth, 
eleventh and twelfth house causes Vipareeta 
Rajayoga. Moon-Mars-Sun combination in the 
first, second, fourth, seventh, eighth, tenth and 
eleventh houses causes Vipareeta Raja yoga. 
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Vriscika or Scorpion 


Vriscika is the eighth sign of the zodiac. It 
is a fixed, watery sign. Mars is its owner. 
It is a dry, hot, masculine planet. It is 141 
millions of miles away from the Sun. Its 
diameter is 4,300 miles. Its day house is 
Mesa and its night house is Vriscika. It isin 
exile in Vrisabha and Tula. It is in exaltation 
in Makara and in debilitation in Karkata. 
It takes a month and a half to traverse a 
house. It is well disposed to Sun, Moon and 


Jupiter and is inimical to Mercury. Venus and 
Saturn are neutral to it. 


Persons born in this house are of medium 
height. They are well built, brave, frank and 
energetic They have strong will. They are 
both good and bad. They can easily overcome 
any amount of obstacles. They are gererally 
proud They resent criticism. They are often 
suspicious. They are fond of out-door sports. 


Conjunction of Sun and Moon, Sun and 
Mars, Moon and Mars, or Sun, Moon and 
Mars confers Raja yoga. The combination of 
Sun and Mars always produce splendid 
results. The combination of Sun and Jupiter 
also produces good results. The combination 
of Moon and Jupiter likewise produces Raja 
yoga, during their respective dasas 


Dhanu or Sagittarius 


Dhanu is the ninth sign of the zodiac. It is 
the third trikona. It is a common, fiery sign. 
Its owner is Jupiter. It is 483 millions of miles 
away from the Sun. Its diameter is 88,000 
miles. It is the largest of the planets. It can 
be seen even at mid-night. It is a favourable 
planet. It represents protection. It is temperate, 
dry and fruitful. Its day house is Dhanu and its 
night house is Meena, It is exalted in Karakta 
and debilitated in Makara. (It brings luck 
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through the sign and the house in which it is 
posited. 


The natives of Dhanu are generally frank, 
honest and generous. They are learned in 
many branches of sciences. They are always 
hopeful and ambitious. They also have 
dualistic temperament. They are courageous. 
They take interest in philosophy They are 
often just, truthful and cheerful, 


Sun is the lord of the ninth house He isa 
Raja yoga planet for Dharu lagna. He will do 
immense good to the natives of this lagna. 
Jupiter. and Sun will cause Raja yoga giving 
complete power, education and luck. Jupiter, 
Sun and Mars in first, second, fifth, seventh, 
ninth, tenth, elevetnh house form Akhanda 
Raja yoga with Mudra-yoga, giving cause to 
authority and birth in the royal! family. 


Makara or Capricorn 


Makara is the tenth sign of the Zodiac. 
Itis a cardinal earthy sign. Saturn jis its 
owner. It is 886 millions of miles away from 
the Sun and its diameter is 73,000 millions. It 
is of a yellowish colour. This planet is cold, 
dry and barren. its day house is Kumbha and 
night house is Makara. It is exalted in Tula 
and debilitated in Mesha. 


The natives of Makara are generally short, 
bony and nervous. They are cautious, prudent 
thoughtful and practical-minded. They are 
scholarly and act after due deliberation. 
They are not optim'stic, selfishness and 
conceit are innate in them. They have special 
organising ability and hold high posts. Gloom 
often overtakes them. They succeed ‘in 
matters connected with the earth and its 
products and with large corporations. Usually 
they are not happy in their social and 
domestic life. 
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Saturn, Venus and Mercury are good for 
Makara lagna. Jupiter and Sun are malefics. 
Moon gives moderate results. The combi- 
nation of Saturn and Mars in lagna kendra 
and trikona produces Raja yoga, Bhoomi- 
yoga and power. In the third, sixth, eighth or 
twelfth house this combination will produce 
Raja yoga and poverty at the end. 


Kumbha or Aquerius 


Kumbha is the eleventh sign of the zodiac. 
It is 886 millions of miles away from the Sun 
and its diameter is 73,000 miles It isof a 
yellowish colour. The planet is cold, dry and 
barren. Its day house is Kumbha ard night 
house is Makara. itis exalted in Tula and 
debilitated in Mesha. 


Natives of Kumbha are outspoken and 
humane. They are expert character readers. 
They are reserved and have a few select 
friends. They are intelligent but are not 
capable of absorbing fresh ideas readily. 
They work for the common good of the 
people, especially for the down-trodden 
classes. They are interested in the study of 
philosophy and occultism. Generally, they 
Jack in push but when aroused they rise up to 
the occasion and win success with meteoric 
rapidity. They are fond of honour and dignity 
and have progressive ideas. They also have 
inventive genius and literary ability. 


Venus will produce Raja yoga in her 
dasa if she is tenanted in the eleventh house 
with Saturn. If Venus, Mars and Sun, without 
mixing with other planets, are in lagna, 
second, third, fourth, seventh, ninth or tenth 
house, they give vehicular happiness, Raja 
yoga, sufficient wealth. Sometimes they 
make the natives concerned carefree yogis or 
saints. 


Meena or Pisces 


Meena is the twelfth sign of the zodiac. 
It is a negative, watery sign. Its owner is 
Jupiter. It is 483 millions of miles away from 
the Sun. Its diameter is 88,000 miles. It is 
the largest of the planets. It can be seen 
even at midnight. 


In apasavya chakra it is the first Rasi 
for the science of astrology. Rishi Narad was 
initiated into the science of astrology, by the 
adipurusha, Brahma, at a happy combination 
of Sun, Mercusy and Venus in the fourth part 
of Revathi. Narada Rishi thereafter wrote 
Soorya Siddhanta and some Siddhanta from 
which he discovered planetary positions in 
the sky for the benefit of mankind. This Rasi 
is, therefore, considered profoundly 
predominant. In this Rasi Venus is exalted. 
Venus is the giver of happiness and pleasures. 
It is also the Rest House of Jupiter, the lord 
of wealth, necessary for happiness and 
pleasure and the karaka of food. Mercury, 
the ford of knowledge, worldly happiness 
and the sufferer of all worldly difficulties, is 
debilitated in this Rasi. This Rasi is entirely 
Samudra Jala Rasi and is the birth sign of 
great men and Maharishis, who are silently 
responsible today for the prosperity of our 
country. Some Siddhantas and Naradeeya 
Siddhanta in particular refer to malefics in 
power tor increase of Dharma and purity of 
life. in the former case when malefics are 
said to be in kendra one suffers in early life 
and improves gradually until he attains 
wealth, high position in Government 
administration or becomes a ruler or a king. 
But inthe latter case, one becomes almost a 
jnani, a pious sadhu, a sattwik and becomes 
contented with a little income earned by 
himself to keep body and Sout together 
without trying for a life in the lime light and 
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with great detachment from the clutches of 
worldly life. This is the one rasi in which the 
effects of malefics in kendra are fully borne 
out in one’s prosperity. 


The natives of Meena are generally 
frank, honest and generous They are often 
restless, imaginative and romantic. They 
are easily swayed by the opinions of others 
and their temper is also changeable. They 
indulge in all kinds of pleasures and like to 
eat rich food. They are very intelligent and 
industrious and they rise up in life by their 
own merits and hard work. They are learned 
in many branches of arts and sc ences. They 
are extremely sympathetic and charitable. 
Usually they follow two occupations, 
Generally they lack in ‘‘push’’ for advance- 
ment in their sphere of activities. 


Venus in Meena will produce happy 
results. Mercury also will give Raja yoga 
when debilitated in Meena Sun, Mars, Saturn, 
Rahu, if in Kendra, sixteen Raja yogas are 
formed, in other words, in Meena lagna there 
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be Mercury, Sun, Jupiter, should Venus, Rahu 
in the fourth, Saturn in the seventh add Mars in 
the tenth. Moon, Mars and Jupiter in Meena 
will pave way lo great Raja yoga with 
Mudradhikara and lakhs of money. Combination 
of Jupiter and Moon Mars and Moon or Jupiter 
and Mars in any Kendra, trikona or labha 
rasi will produce Raja yoga. 


Conclusion 


A carefully study of the horoscope 
would give the astrologer an opportunity 
to give exact predictions. Unless he knows 
the planetary position and their strength by 
degrees and minutes he may not make exact 
predictions, The entire Universe is created 
by God but it will be revealing to know what 
God has ordained for each individual Planets 
in their own houses produce happiness. But 
planets in conjunction in friendly houses 
produce distinct type of yogas which are to 
be studied at great length. A study of 


astronomy would help the astrologers to 
render a better account of himself and the 
subject. 
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Sunspot Observations 
Without Telescope 


W. Gleissberg 


Dr. Phil., Professor of Astronomy and Director of the Astronomical 
Institute, University of Frankfurt/Main, Fed. Rep. of Germany 


1. Historical introduction 


Although the beginning of the scientific 
study of the sunspots dates only from the 
year 1611, when Galileo and Scheiner started 
their solar observations with the newly 
invented telescope, one must not believe 
that sunspots can never be seen with the 
unaided eye. In order to see sunspots without 
the telescope it is necessary, of course, to 
reduce the glare from the Sun’s disk by a dark 
glass unless the Sun is covered by a layer of 
haze or is near the horizon so that the 
absorption of light by the atmosphere 
sufficiently weakens the brightness of the 
Sun. There exist, indeed, numerous records of 
ancient observations of sunspots from China, 
where, especially during winter and spring, 
dry dusty winds from northern Asia often 
produce haze through which spots can easily 
be seen on the Sun. More than 100 obser- 
vations of sunspots of extraordinary size since 
the year 28 B. C. are described in the official 
Chinese histories. Naked-eye observations of 
sunspots are registered also in the annals of 
Japan and Korea. The earliest mention of a 
sunspot in Europe is attributed to the most 
famous pupil of Aristotle, the Greek philo- 
sopher Theophrastos, who was born at Eresos, 
on the island of Lesbos, in 372 and died at 
Athens in 287 B. C. Later on, ‘records of 


observations of sunspots with the naked eye 
are very rare and fragmentary in the European 
literature, and it seems doubtful in some 
cases whether the record really refers to 
sunspots or to other phenomena. On the other 
hand, it seems likely that some observers who 
assumed to have seen one of the planets 
Mercury or Venus in front of the Sun’s disk 
actually saw sunspots. Even the great 
astronomer Kepler made this mistake in 1607, 
just before the telescope was invented in 
the Netherlands. Only in the Russian chronicles 
of Nikonovsky, Lavrentievsky, Voskresensky 
and Simeonovsky the appearance of sunspots 
is clearly described. The knowledge of these 
sunspot records is due to Vyssotsky, who 
published them in English in 1949. According 
to these records sunspots were observed in 
1365 and 1371; their observation was made 
possible by the smoke from forest fires 
through which people could look at the Sun 
without protecting the eyes by dark glass. 


The scarcity of old sunspot records in the 
European literature which seems to be 
incompatible with the frequency of sunspots 
visible to the unaided eye (see Section 2), is 
explained generally by the great respect paid 
to the dogmatical teachings of Aristotle who 
maintained that the Sun was a perfect body 
which could never have such blemishes. As 


Digitized by srujanika@gmail.com 


this explanation of the scarcity of old sunspot 
records holds good only for those regions 
where Aristotle's cosmology was predominant 
one should expect that not only in China, 
Japan, and Korea, but also in other countries 
outside Europe and the Near East descriptions 
of early naked-eye observations of sunspots 
could be tracked out in old chronicles. A 
search for such records may be promising 
especially in countries having an old cultura! 
tradition, like India. The importance of early 
sunspot observations will be emphasized in 
Section 4. 


2, The frequency of sunspot visible 


without the telescope 


The first solar observation through the 
telescope have already shown that sunspots 
occur in groups of different size and lifetime. 
When a single spot is seen, it is generally a 
survivor of an old group or the precursor of a 
new group. The smallest groups can be descri- 
bed as a handful of small dark pores; more than 
half of all groups never develop beyond this 
stage and have lifetimes of less than two 
days. Other groups, however, attain consider- 
able size and last several! weeks. Such a 
fully developed group may consist of more 
than fifty spots; after it has reached the 
maximum stage in its development it begins 
to decline until it disappears completely. The 
longest lifetime of a sunspot group ever 
recorded was 170 days; this group appeared 
in 1948. 


The size of a sunspot group can be 
characterized by stating which part of the 
Sun's disk is covered by the group. This size, 
however, depends on the position of the 
group on the Sun's disk; the nearer the group 
is to the limb of the Sun’s disk the more its 
apparent size is reduced by perspective for- 
Shortening. In order to remove this influence 
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of the position of the group the observed 
areas of the spot groups are corrected for 
the effect of foreshortening by calculating, 
from the observed area, that area which 
would be occupied by the group if it were 
situated at the centre of the Sun's disk. 


Since 1874, the areas of the sunspot 
groups are determined at the Royal 
Greenwich Observatory on solar photographs 
takenat Greenwich and at two or three 
foreign observatories. One of these obser- 
tories which have contributed to this work 
by supplying solar photographs was the 
Observatory of Dehra Dun, at the western 
Himalayas. This valuable Indian series of Sun 
pictures began on 22nd December 1881, and 
in 1904 the Kodaikanal Observatory, a 
successor of the Madras Observatory founded 
in 1792, began also to yield photographic 
observations of the Sun for the measure- 
ment of sunspot areas. The Kodaikana! 
Observatory is located near the southern tip 
of India on the Palni hills at an elevation of 
2343 metres above sea level, where weather 
favours regular solar observations. While 
the Observatory of Dehra Dun ceased from 
this cooperation in 1925, solar work at 
Kodaikanal has developed considerably and is 
still continuing on many fields of solar 
research. 


As even the largest spots cover a very 
small part of the surface of the Sun and only 
a hemisphere of the Sun can be observed 
from the Earth, the areas of sunspots after 
having been corrected for foreshortening are 
usually expressed in millionths of the Sun’s 
hemisphere. Whereas the smallest spots which 
can be photographed have areas of a few 
millionths of the Sun‘’s hemisphere, the area 
of the largest sunspot group ever recorded 
attained a maximum value of more than 6000 
millionths; this group appeared in 1947. 
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Whenever a sunspot is seen with the 
unaided eye, telescopic observation proves 
that this spot actually represents a large 
sunspot group. Experience has shown that a 
group having an area of more than 500 
millionths of the solar hemisphere, when near 
the centre of the Sun’s disk, can usually be 
seen without telescope provided that the 
glare from the disk is reduced by a suitable 
filter or by dust, haze, fog, thin clouds or 
when the Sun is near the horizon, by atmos- 
pheric absorption. If the area of a spot group 
does not corsiderably surpass the lower limit 
of 500 millionths, its observation without the 
telescope is possible, but not easy. Moreover 
in this case the period of its visibility with the 
udaided eye is rather short, for the spot 
remains sufficiently near the centre of the 
Sun’s disk only for one or two days because 
of the rotation of the Sun around its axis. For 
this reason, most of the spots of this size, 
although theoretically visible without 
telescope, very probably have escaped obser- 
vation in ancient times. Only if the area of a 
spot group was larger than 2000 millionths 
(=1/500) of the solar hemisphere we may 
suppose that such a big spot on the sun was 
a striking phenomenon, for it was easily 
visible to the naked eye and this visibility 
lasted several days. 


In Table 1, the number of the spot groups 
of which the areas attained 2000 millionths of 
the Sun’s hemisphere at least, is given for the 
period 1874-1953. These data were taken 
from a statistics published by the Royal 
Greenwich Observatory and based on the 
photographic observations at some cooperating 
observatories as mentioned above. Years 
during which no spot groups of this size were 
observed are omitted from Table 1. Each of 
the spot group recorded in Tablel appeared 
to the naked eye as an easily visible sunspot 


4882 3 1907 2 1939 4 
1884 ଏ ଏ୨1୨7 ୬2 1940 ଏ 
1892 2 ୨୨2୦ ୬2 1941 ଏ 
189୨୨୬ ଏ ଏ୨25୫ 3 1942 1 
1894 ଏ ୨୨26 2 1946 ୨ 
189୨ ଏ 1928 ଏ 1947 4 
1897 ଏ ୨୨2୨ ଏ 1948 4 
18୨8 ଏ ୨୨3୫ ଏ 1949 ୬2 
1903 ଏ 1937 4 1950 2 
19୨୨୨ 4 ୨୨3୪8 ୨5 1951 3 


TABLE | 


Number of sunspots easily visible without 
telescope during the years 1874-1953 


Year Spots Year Spots Year Spots 


It follows from the data in Table | that 64 
easily visible naked-eye sunspots appeared 
during the 80-year period 1874-1953. If this 
number can be considered as representative 
of each period of 80 years, the appearance of 
about 80 sunspots easily visible without 
telescope can be expected during each 
century. Comparing this result with the number 
of records of early sunspot observations we 
are led to the conclusion that even in the 
Chinese annals only a very small part of all 
naked-eye appearances of sunspots has been 
stated. 


3. The cycles of sunspot frequency 


It is obvious from Table | that the 
distribution of the sunspots easily visible 
without telescope over the years 1874-1953 
was far from being uniform. Sequences of 
years in which numerous spots of this size 
could be seen alternated with periods free 
from such phenomena. Table .{| makes this 
non-uniform distribution more evident. The 
right-hand column of Table il contains the 
periods during which easily visible naked-eye 
sunspots occurred almost year by year, 
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whereas no spots could easily be seen with 
the unaided eye during the periods shown in 
left-hand column of : 


TABLE Il 


The non-uniform distribution of the spots 
easily visible without telescope 


Periods of 
spotlessness (in brackets : number of 


spots) 


1874 — 1881 1882— 1884 (4) 
1885— 1891 1892—1898 (7) 
1899—1902 1903 — 1907 (7) 
1908 — 1916 1917— 1920 (4) 
192 1— 1924 1925—1929 (7) 
1930 — 1934 1935—1942 (17) 
1943—1945 1946 — 1951 ( 18) 


The number in parentheses following each 


period in the above Table 11 in the right-hand 
column to give the number of sunspots 


easily visible without telescope during that 
period; these numbers were taken from 
Table |. 


The intervals between consecutive periods 
of spotlessness as given in Table ll are 10.5, 
12-5, 11-5, 10-5, 9-5 and 12 years respectively, 
their average value being 11-1 years. This 
coincides exactly with the average length of 
the well known 11-year sunspot cycle 
discovered by Schwabe, an apothecary and 
amateur-astronomer in Dessau, Germany, in 
1843, i.e., more than two centuries after the 
beginning of the telescopic observations of 
the sunspots. Since we learn from Table |! 
that this cycle manifests itself also in the 
frequency or the sunspots easily visible 
without telescope, we can conclude that the 
11-year sunspot cycle could have been 
detected long before the invention of the 
telescope, if regular and systematic observa- 
tions of the naked-eye sunspots had been 
made and recorded in ancient times. 
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Let us now compare the periods of spot- 
lessness and spottedness derived from the 
occurrence of sunspots easily visible to the 
unaided eye (Tabel Il) with the years of 
lowest and highest sunspot frequency as 
deduced at the Swiss Federal Observatory in 
Zurich from an uninterrupted series of 
daily sunspot observations made at many 
observatories all over the world 


TABLE Ill 

Years of lowest and highest sunspot 

frequency (from the Kurich statistics) 

Minima Maxima 
1878 1883 

1889 1893 

1901 1905 

1913 1917 

1923 1928 

1933 1937 

1944 1947 
These minimum and maximum years are 
shown in Table Ill. A comparison with 


the data given in Table Il proves that all 
the minimum years fell! into the periods 
free from easily visible naked-eye sunspots 
andall the maximum years fell into the periods 
when such spots occurred frequently. This 
means that regular observations of the naked- 
eye sunspots in earlier times could have led 
not only to the knowledge of the existence 
of the 11-year sunspot cycle and to the 
correct computation of its average length, 
but also to an approximate determination of 
the years of minimum and maximum sunspot 
frequency. 


It seems possible, moreover, that from 
such observations the existence of another 
cycle of the sunspot frequency could have 
been inferred. The number of easily visible 
naked-eye sunspots as given in parentheses 
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in the right-hand column of Table ti reveals 
a remarkable increase towards the bottom 
of this column. This increase may be consi- 
dered as an indication of the 80 year sunspot 
cycle of which the reality was proved by 
the present writer in 1942, while its existence 
had been presumed by Wolf in Zurich, Switze- 
rland, already in 1862. The 80-year cycle 
causes a systematic variation in the height of 
the maxima of the 11-year cycle. Actually, the 
80-year cycle itself attained a minimum at 
the 11-year cycle 1901-1913 and a maximum 
at the 11-year cycle 1944 - 1954 so that the 
increase of the number of sunspots easily 
visible without telescope as shown by the 
numbers enclosed in brackets in Table tl 
really exhibits the 80-year cycle. This leads 
to the conclusion that also the 80-year cycle 
could have been discovered in earlier times 
if naked-eye observations of sunspots had 
then been made ard recorded regularly. 


4. The need for early sunspot records 


We learn from the data in Table ill that 
the length of the 11-year sunspot cycle is 
quite irregular, for the intervals between the 
years of consecutive minima or maxima given 
in Table I{l are not equal. The same statement 
follows from the intervals between consecutive 
periods spotlessness or spottedness deduced 
from the appearances of easily visible naked-eye 
sunspots and shown in Table It. The values of 
the length of individual 11-year sunspot cycles 
are scattered considerably around their mean 
value of 11-1 years; for instance, the intervals 
between the years of maxima in Table 111 vary 
from 9 to 12 years. The shortest and longest 
intervals between consecutive maxima ever 
recorded since the beginning of the regular 
telescopic observations of the Sun were 7 and 
17 years, respectively. Also the frequency of 
sunspots is not the same during each 11-year 


cycle so that we have to uistinguish between 
weak and strong cycles. It is evident from the 
numbers enclosed in brackets in Table {1 that_ 
the latest cycles have been stronger than 
the preceding ones. As mentioned above 
(Section 3), the intensity of the 11-year 
sunspot cycles shows a cyclic variation of 
about 80 years, and as the length of an 
11-year cycle statistically depends on its 
strength, i. e., on the height of its maximum, 
the 80-year cycle manifests itself also in the 
length of the 11-year cycles. 


The 80-year sunspot cycles seem to be 
subject to similar irregularities as the 11-year 
cycle; their behaviour, therefore, can be 
studied merely in a statistical manner. Sta- 
tistical investigations, however, require the 
use of a rich material, and the observational 
material from the three centuries and a half 
which have elapsed since the first telescopic 
observation of the sunspots, though very 
valuable for investigations on the 11-year 
cycle, is not sufficient for a detailed study of 
the 80-year cycle. As the early records of 
naked-eye sunspots mentioned above (Section 
1) are not numerous enough, investigations on 
the frequency of the sunspots in earlier times 
are generally based on observations of aurorae 
because the frequency of the aurorae is 
closely connected with the frequency of the 
sunspots and ‘early aurora records are much 
more numerous than early sunspots records. 
Using ancient records of aurorae and naked- 
eye sunspots Schove in Beckenham, Kent, 
England, was able to trace the 11-year 
sunspot cycle almost continuously back to 
A. D. 290 and incompletely back to 650 B. C. 
From Schove'’s data also the presence of the 
10-year cycle can be found from A. D. 290 
onwards. Nevertheless, many of the pre-1610 
epochs of the minima and maxima of sunspot 
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frequency estimated by Schove are somewhat 
uncertain and not yet adequate to a thorough 
study of the peculiarities of the 80-year 
sunspot cycle. It would thus be desirable to 
have much more sunspot observations from 
early times at our disposal. Notes on early 
observations of sunspots visible to the unaided 
eye may perhaps have remained hitherto 
uncetected in old Indian 


Astronomers, especially workers 
variations of the 


writings. 
on the 


sunspot frequency would 
very much appreciate any information about 
such records, 


5. Literature 


To readers who wish to obtain more 
detailed information about the subjects 
treated above, the books and papers fisted 
below are to be recommended. 


Al! features of the sunspots are described 
and explained in : 


R. J. Bray and R. E. Loughhead, Sunspots. 


(Publishers : Chapman and Hall, London, 
1964.) 


On the earliest observations of sunspots 
Schove has published the following paper : 


D. J. Schove, The earliest dated sunspot 
(appeared in : The Journal of the British 
Astronomical Association, Vol. 61 (1950), 
p. 22). In this paper further references are 
given. 


A survey of the solar research work done 
at the Kodaikanal Observatory is given in : 


M. K. V Bappu, Solar physics at Kodaikaral 
(appeared in: Solar Physics, Vol. 1 (1967), 
p 151). 
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Detailed information on the cycles of 


sunspot frequency is found in the following 
three books : 


W. Gleissberg, 
Sonnenflecken. 


Die Haufigkeit der 


(Publisher : Akademie-Verlag, Berlin, 1952) 
B. M. Rubashev, 


Problemy solnechnoj 
aktivnosti. 
(Publisher : Nauka, Moscow-Leningrad, 
1964.) 
Yu. 1. Vitinskij, Prognozy solnechnoj 
aktivnosti, 


(Publisher : Akademiya Nauk SSSR, Moscow 
Leningrad, 1962 ) and in the following paper : 

M. Kopecky, The periodicity of the sunspot 
groups (appeared in : Advances in Astronomy 
and Astrophysics, vol. 5 (1967), p. 189). 


Rubashev’s and Vitinskij’s books have been 
translated into English : 


B. M. Rubashev, Problems of solar activity 
(appeared as NASA Technical 


Translation 
F-244, Washington, D. C., 1964); 


Yu. I. Vitinskij, Solar-activity forecasting 
(published by Israel Program for Scientific 
Translations, Jerusalem, 1965, and distributed 
by Oldsbourne Press’ London). 


The importance of early naked-eye 
sunspot observations for investigations on 
long cycles of sunspot frequency can be 
understood from the following two papers : 


D. J. Schove, The sunpot cycle, 649 B C. 
to A. D. 2000 (appeared in : Journal of 
Geophysical Research, vol. 60 (1955), p. 127); 

W. Gleissberg, Die Persistenz des achtzi- 


gijahrigen Sonnen-fleckenzyklus durch 16 
Jahrhunderte (appeared in : 


Publications of the Istanbul University 
Observatory, no. 57 (1955). 
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Meet The Sapta Rishis 


M. Sadasivam, M. E., A. M. L. E. 


Assistant Professor of Civil Engineering, 
Government College of Engineering, 
SALEM-11, Tamil Nadu. 


The stars are mansions built by nature’s hand, 
And, haply, there the spirit of the blest 
Dwell clothed in radiance, their immortal vest. 


The ABC's of astronomy begin with a 
knowledge of the constellations, their 
positions relating to the horizon at any time 
helping the observer in orienting himself in 
any unknown land (or sea) and estimating 
the time. (Latin con=with, stella =star, 
constellatus=studded with stars). The 
constellations, which are imaginary configura- 
tions, received fanciful names ‘redolent with 
the preoccupations of everyday life’, as early 
as 3000 B.C. from the peoples (like the 
Chaldeans) of the Euphrates valley in what is 
now Iraq. Scores of tribes grouped the stars 
into clusters, in connection with their religion 
or more probably for purposes of identifica- 
tion or reference. The strange rames of the 
constellations sometimes startle a novice. 
One needs a pretty good deal of fertile 
imagination, to visualize what the names of 
many constetlations signify. 


People like John Herschel hold the view 
that ‘‘the constellations seem to have been 
almost purposely named ard delineated to 
cause as much confusion and inconvenience 
as possible. Innumerable snakes twine through 
long and contorted areas of the heavens, 
where no memory can follow them; bears, 


—Wordsworth 


lions, and fishes, small and large, northern 
and southern, confuse all nomenclature’. 
Why, according to some, there is no such 
thing as a ‘constellation’ in the real sense of 
the word ! If we still keep these names and 
continue to use them, it is because they are so 
easy when finding our way about in the sky. 
The constellations have the same significance 
to an astronomer, as the names of the streets 


of a city for a postman—the stars of the 
former being the houses of the latter. Say to 


an astronomer ‘Alpha Centauri’ and he will 
immediately know where to look amongst 
the hundreds of stars. 


Ursa Major: 


The fascination of the star-spang ed 
heavens, and the joy of direct contact with 
nature, with the ir finite scintillating diversified 
universe, can only be experienced, never 
described. Yet, we will study the most 
striking and easily recognized of the northern 
consteltations, and which provides a key to 
many others. It kas the astronomical (Latin) 
name Ursa Major (meaning Greater Bear). It 
“reveals, to the naked eye, 125 stars’, among 
which our Sun ‘‘would be a very common star 
indeed’. The skeleton of the bear has seven 
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principal and bright stars, four of which form 
a quadrilateral and with the remaining three 
form a kite with a long tail. They are known 
by many whimsical names, such as the Plough, 
the Larger Dipper, Charles’s Wain, David’s 
Chariot, the Cleaver, Sapta Rishis etc. How 
wild runs the fancy of people, who could see 
so many different things in one and the same 
bunch ! 


It is a group of seven stars resembling the 
silhouette of a clear-cut and conspicuous 
dipper or saucepan with a bent handle. In the 
autumn, the dipper is seen low in the north 
the right way up, and in winter, it is in 
the east, handle downwards. In spring it is 
almost overhead and in summer, it descends 
to the west, handle upwards. Figure 1 shows 


SUMMER 


125 


its approximate position in the early evening, 
at different times of the year. The two 
bright stars which delineate the side of the 
bowl of the dipper farthest from the handle 
are called the pointers, and are about 5° 
apart. A slightly bent line drawn through them 
(and in the direction of the dipper handle) 
passes through the Pole Star. It is at a distar ce 
of about five times the separation of the 
indicators, and serves as the focal point or 
beacon light to which we refer for direction. 
(At present, the earth’s polar axis points to 
this bright, highly luminous star Polaris or 
Alpha Ursae Minors; but, in ancient times, the 
pole of the sky was marked by a fainter star, 
Thuban or Alpha Draconis. In about 12,000 
years from now, the north polar star will be 
the brilliant bluish Vega or Alpha Lyrae). 


SPRING 
° 


POLARIS 


2, 


AUTUMN 


(Figure 1) Seasonal Positions of Ursa Major showing the Big Dipper 
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There is probably some truth in the been thought of as a bear. The great dipper 
contention of some that ‘‘there is not much of of seven stars comprises the hindquarters and’ 
bear about’ the constellation. Bunte feels tail of the large constellation of Great Bear, 
that “if you can recognize the outlines of a extending for some distance to the West and 
bear in the constellation Ursa Maior without south of the bowl of the dipper, ‘‘pairs of 
any trouble, then you deserve a Nobel prize stars of nearly equal separations marking 
for your powers of imagination. The stars three paws of the ancient creature’ and the 
which collectively form this constellation handle representing the bear’s tail, with much 
resemble nothing but stars forming a conste- fainter stars making up the head and legs. 
lation’. Yet, from time immemorial, it has 


2 [ଏ 


( Figure 2) The Great Bear showing the Great Dipper 


As a wagon or wain or chariot, the seven English placed King Arthur‘s home here, and 
stars make up the four wheels and three called it Arthur's Chariot or Wain, which 


horses, the very faint star just above the appears in the Lay of the Last Minstrel: 
middle ‘horse’ being the ‘rider’. The early 
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Arthur’s slow wain his*course«doth-roll, 


According to one popular belief, ‘Charles’ 
stands for ‘Charlemagne’, possibly owing to 
the similarity of the names Arcturus (for bear 
stars in Greek) and Arcturus (Latin for Arthur), 
and ‘‘the confusion in the popular mind 
between the legendary cycles of romance 
connected with King Arthur and Charlemagne 
respectively’’. Spenser refers to it as Northern 
Wagoner in ‘Fairie Queene’ : 
By this the northern wagoner has set 


His sevenfold team behind the steadfast 
star 


meaning the pole star. Dryden calls it the 
Northern Car. Charles's Wain is also thought 
of by some to be a corruption of ‘churl’s 
wain’ or peasant’s cart. 


The constellation is very familiar to many 
as the Plough. The body of the implement is 
made up of four stars at the four corners, 
while the other three stars give the outline of 
the bent handle. 
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In utter darkness, round the pole. 


Legendary Callisto : 


There are many exciting legends as to 
the origin of this spectacular constellation, 
dominating the northern heavens. An amusing 
Greek story features a pretty, out-door 
nymph named Callisto, interested in singing 
dancing and hunting. She was considered by 
some to be the daughter of King Lycaon who 
ruled Arcadia; she was the attendant to the 
goddess Hera (Juno), wife of Zeus (Jove or 
Jupiter), chief of the Olymipan gods. Callisto’s 
beauty surpassed Juno’s own; she naturally 
incurred the jealousy and wrath of Hera, 
who also thought that Callisto was 
having an affair with Jupiter. To spite her’ 
Hera turned Callisto into an ugly, polar 
she-bear- Callisto’s young son Arcas, 
who was very fond of hunting, was 
about to kill the bear with his spear, least 
suspecting it to be his mother. Zeus, infatua- 
ted with Callisto, saved her in the nick of 
time, and took her to the sky and turned her 
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into a beautiful constellation, Her favourite 
dog was also made into the constellation 
Ursa Minor or the lesser Bear, and her son 
Arcas became the constellation Bootes, the 
Shepherd, keeping watch over his mother. 
The principal star of the constellation Bootes 
is Arcturus, Greek for watcher of the bear or 
bear-ward, from ourcs for ‘guardian or herds- 
men. (In the Book of Job in the Old 
Testament, it is used for the Great Bear 
itself). In Hindu astronomy, it is Swati. 


Addison translates 
Metamorphoses’ that 
Jove snatched them through the air 


In whirlwinds upto heaven and fix‘d 
them there; 


from Ovid's 


Where the new constellations nightly 
rise, 


And add a lustre to the northern skies. 


A slightly varied version relates the 
myth of Hera banishing Callisto to the Arctic 
skies, and to keep her from getting too 
earthy again, it was stipulated that the Bear 
constellation should never retire below the 
horizon as most other stars do. Knowing fully 
well what can come from getting in another 
woman's hair Callisto trudges round the pole 
(“‘round and round the frozen pole glideth the 
lean white bear’’, according to Buchanan), 
never escaping Hera’s watchful eyes. This 
story adds that the Locks of Bernice (conste- 
llation Coma Bernices) were placed right 
under Callisto’s nose, just to remind her of 
her folly; also, it was Arcas who was made 
the cub bear or Little Dipper, whose tail in 
our times contains the North Star (Polaris or 
Cynosure or Dhruva__meaning ‘fixed’ to 
Hindus) around which the poor Little Bear 
Ursa Minor.__is swung round by the tail. 


The constellation Ursa Major probably 
owes its bear's name to Aristotle, who 


thought that its proto type was the only 
creature that dared invade the frozen North. 
Could this be the reason why Russia is usually 
depicted as a bear in political cartoons ? 
But, what could have prompted Boswell’s 
father to call Dr. Johnson as Ursa Major? 


Circumpolar Position : 


Homer calls it ‘‘the sole star that never 
bathes in ‘‘th‘ocean waves.”Ovid also alludes 
to this peculiarity in his “Metamorphoses.” 
Bryant, too, notes that. 


The Bear that sees star setting after staf 


In the blue brine, descends not to the 
deep. 


However, this poetical conception was 
astronomically correct during millenniums 
before and centuries after Homer's day 
(circa 850 B.C) although not so in recent 
times, except in high latitudes, above the 
41st parallel, where the constellation has a 
circumpolar position, and it is always 
entirely visible. Since Portugal has a Jatitude 
between 37° and 42° North, only those in 
the top one-fifth portion will see it forever. 
No wonder Camoens has written in his 
national epic ‘Lusiad’ (c.1572) that 


‘Twas here we saw Calisto’s star retire 


Beneath the waves, unawed by Juno’s 
ire. 


It is a pity Australians and New Zealan- 
ders have to sacrifice this marvellous conste- 
lation, though they are gifted to see the 
magnificent Centaur, the Southern Cross, the 
remarkable Clouds of Magellan, or the most 
glorious part of the Milky Way, which 
dwellers in Europe can never see. Ursa Major 
is seen, though not as circumpolar, in India 
which is between 8° and 37° North 
parallels. 
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How has a comparatively tailless animal 
that the bear is come to acquire a long, 
twisting tail ? Thomas Hood accounts for it 
thus : 


Scholar : | marvell why (seeing she hath the 
form of a bear) her tail should be 
so long. 


Master : Imagine that Jupiter, fearing to come 
too nigh unto her teeth, laid hold 
on her tail and thereby drew her 
up into the heaven, So that she of 
herself being very weighty, and the 
distance from the earth to the heavens 
very great, there was great likelihood 
that her tail must stretch. Other 
reason know ! none. 


Names and Names : 


The American Red Indians called the 
seven stars as Okuary and Paukunawa, 
meaning bear, long before the white settlers. 
In fact, knowing as they did the improbability 
of the bear having a long tai!, they called the 
three stars (forming the usual tail) as either 
Three Hunters, or a Hunter with his two dogs 
in pursuit of the bear. 


This celebrated constellation has a 
wealth of associated folklore, and more 
names than any other. It was Grande Ourse 
to the French, Orsa Maggiore to the Italians, 
Grosse Bar to the Germans, Dobb to the 
Hebrews, Dub to the Phoenicians, A! Dubb 
al Akbar to the Arabs, and Lycaonis Arctos 
to the Creeks. 


The Romans called it Septentriones 
(the Seven Ploughing Ones); whence Septen- 
trionalis came to signify the north. (Dante, 
however, used it for Ursa Minor). Ovid 
called it Magna minorque ferae, P 


Propertius named it as Geminae Ursae 
and Homer called it Hamaxa (the wagon). 
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It has been King David’s Chariot in 
Ireland, the Creat Chariot in France, 
Casserole (or saucepan) in Southern France, 
the Plough in England and the Big Dipper in 
America. Occasionally called the Car Bootes, 
it is known as Currus or Plaustrum (meaning 
two-wheeled ox-cart) In Roman, Carro or 
Cataletto (bier) in Italian, Carreta in Portu- 
guese, Camcheacta in Irish, Aganna (the lord 
of Heaven) in Greek and Hafturengh in 
Persian (qualified by Mihin, the Greater, to 
distinguish from Kihin, the Lesser). 

In Egypt, long ago it was known as 
Hippopotamus and Bull’s Thigh or Fore Shank, 
while row it is Car of Osiris, shown as Arc or 
Boat. In China, the Tseih Singh or the Seven 
Stars are called the Government, besides Pih 
Tow the Northern Measure, or the Bushel. 
The Kazakh tribes of central Asia called it 
the Tethered Horse. 


Powerful telescopes have revealed the 
planetary nebula of the Ursa Major constella- 
tion to be like the face of an owl. 
Astronomers, hence, call it (unofficially), the 
Owl. 

It was the Wild Boar of the Syrians, the 
Sarw of the Lapps (their familiar reindeer), 
the los of the Ostiaks, and the Tukto of the 
Greenlanders. It is called the Twister, as it 
twists around the pole. For the same reason 
Greeks called it Helice. Weigel of Jena 
figured it as the heraldic Danish Elephant. 
Among the other popular names for it are the 
Butcher’s Cleaver, the Brood Hen and Peters 
Skiff (or ship of Saint Peter). 

The Finns considered the bear stars as 
young and beautiful maidens highly skilled in 
spinning and weaving, possibly from the 
fancied resemblance of their rays of [light to 
a weaver’s web. 

The Hebrew name of Ash or Ayish is 


derived from the Arabic Banat Naash al 
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Kubra, the Daughters of the Great Bier i. e. the 
Mourners—being the three stars in the 
extreme end of the group, one of then: 
(Eta or Mizar) called Al Kaid or chief One; 
Bayer, hence, gave the name El Keid for the 
constellation. Accordiug to the Arabs of 
Persian Guif, the children of Al Naash, who 
was murdered by Al jadi (the pole star), 
even now surround him everynight thirsting 
for vengeance, the walidan among the 
daughters__the star Mizar—holding in her 
arms her new-born infant, the little Alcor. 
They also call the quadrangle stars as the 
Bier or Great Coffin. Even today, the Syrians 
call the group as a Bier, probably due to the 
slow and solemn motion of the figure around 
the pole. The early Arab poets considered 


the Banat stars as an emblem of inactivity 
and laziness 


Sapta Rishis : 


It is said that the seven stars of the 
dipper were known in India, as Seven Bears, 
Seven Antelopes, and as Seven Bulls, the 
latter being merged into one, the Great 
Spotted Bull. It is well-known that the 
stars, in Hindu astronomy, are believed to be 
seven famous rishis-—Sapta Rishis—and the 
constellation is called Sapta Rishi Mandalam. 
But Whitney feels that the Sanskrit word 
‘Riksha signifies, in two different genders, a 
Bear and ‘a Star’, ‘Bright’ or ‘to shine’ —hence 
a title the Seven Shiners—so that it would 
appear to have come by some confusion of 
sound, of the two words among a people not 
familiar with the animal. Later on, Riksha 
was confounded with the word Rishi, and so 
connected with the Seven Sages or poets of 
India; afterwards with the Seven Wise Men 
of Greece, the Seven Sleepers of Epheseus, 
the seven Champions of Christendom etc. 


The seven stars are denoted, as in any 
other constellation, by Greek letters (in Bayer 


system), but the sequence of the letters is in 
order and not corresponding to the diminish- 
ing brightness of the stars. Star Delta (5) 
Ursae Majoris the one that starts the handle 
of the dipper, and the faintest one in the 
asterism strikes one immediately. The bright- 
est, star in the dipper is Epsilon (E), not Alpha 
(x). In Ursa Major, the stars of the dipper are 
the brightest, though not the closest to us. 
Medieval astronomers have given these stars 
both literal designations and names, many of 
them strange to the modern ear. These stars 
are considered, in order, below. 


Alpha (x) Ursae Majoris : It is the Ak, 
the Eye or prominent one in the constellation. 
It is Dubhe (Arabic), Kratu (Hindu) and Tien 
Choo or Heaven's Pivot (Chinese). It is yellow 
a binary, called Two Stars, with visual 
magnitudes 1-95 and 11. (The scale of 
magnitude works rather in the manner of a 
golfer’s handicap, with the brighter stars 
having the lower magnitudes). 


Beta (8) Ursae Majoris : Greenish white 
with 2:44 magnitude, it is Merak or Mirak 
from A! Marakh or the Loin (of the bear) in 
Arabic, Pulaha in Sanskrit and Tien Seuen 
(the Armillary Sphere) in Chinese’ 


Gamma (7) Ursae Maijoris : Topaz 
yellow-and 2:54, it is known in Arabic as 
Phacd, Phachd, Phaed, Phecka etc. from Al 
Falidh, the Thigh; where the star is located in 
the figure (of bear); it is Pulastya in India and 
Ke Seuen Ke (another armillary sphere) in 
China. 


Delta (8) Ursae Majoris : 3-44 and pale 
yellow, it gets the names Megrez from Al 
Maghrez, (the Root of the Tail), Atri and Tien 
Kuen (Heavenly Authority). According to the 
Vishnu-Dharma, it is said to rule the other 
stars in the group. 
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Epsilon (Ee) Ursae Majoris : Its brightness 
is 1-68, name in Arabic Alioth, Alioth etc. 
from Alyat (the Fat Tail of the Eastern Sheep) 
Angiras in Sanskrit and Yu Kang (the 
Gemmeous Transverse) in Chinese. 


Zeta (£) Ursae Maijoris : Double, 2:40 
and 4 20, brilliant white and emerald. It is 
called Mirak or Mizar from the Arbic Mizar 
{a steed or girdle or waist cloth’. Indians call 
it Vasishta It is the first double star to be 
reported by Riccioli in 1650, with Mizar A and 
Mizar B (with angular separation only 14} 
seconds of arc) revolving about a commcn 
centre of gravity with a period of the order 
of 20,000 years. it is interesting to note that 
spectral analysis has established that Mizar A 
itself consists of two stars ‘‘that are almost 
in contact whirling about in a cosmic waltz, 
with orbital period of only 20} days’’. While 
no telescope can resolve the double nature of 
this star, only minute spectral effects assure 
us that, the star is indeed double, a true 
binary__the first spectroscopic binary, to be 
discovered by Pickering in 1889. Thus Mizar is 
actually four stars, and ‘‘what a remarkable 
system of four suns engaged in an intricate 
cosmic dance.’ 


Eta () Ursae Maijoris : 1-91 and brilliant 
white it is Alcaid, Alkaid or Benetnasch (in 
Arabic) from Kaid Banat al Naash, the 
Governor of the Daughters of the Bier; Marici 
(in India) and Yaow Kwing or a Revolving 
Light (in China). 

The celebrated indian astronomer, Varaha 
Mihira, says that ‘‘the northern region is 
adorned with these stars, as a beautiful 
woman is adorned with a collar of pearls 
strung together, and a necklace of white lotus 
flowers, a handsomely arranged one. Thus 
adorned, they are like maidens who dance 
and revolve round the pole, as the pole orders 
them’. 
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The stars of the dipper, like all stars, are 
in motion in space, without, however, any 
uniform pattern. Projected on the imaginary 
celestial sphere, the extre stars (Dubhe and 
Benetnasch) are racing off in one direction, 
while the other stars are hurtling in the 
Opposite direction As a co sequence, the 
shape of the dipper is constantly chang’ ng. 
Figure 3 illustrates the shape of Big Dipper 
as it is, today, as well as its deformed 
appearance 100,000 years hence. 


(See Figure 3 ) 


With the exception of Dubhe, these are 
not white giant stars with surface temperatures 
of about 10,000°C, Benetnasch having a 
temperature around 18,000°C. Dubhe is an 
orange giant somewhat cooler than our Sun, 
with a surface temperature close to 5009°C 


The nearest of the suns of Ursa Major is a 
modest little star of magnitude 7:5, which is 
hence, invisible without optical aid. This 
dwarf sun with a designatlon ‘Lalande 21185’, 
emits 200 times less light than our sun, and is 
at a distance of 8} light years away Another 
star IX Ursae Majoris is 18} light years distant. 
We can see them today (1970) through 
telescopes, as they actually were during our 
Third and First Genera! Elections respectively. 
The stars with proper names (as in the dipper) 
are many, many times farther off—thousands 
of light years away. 


Arundhati—A Test Or Model ? 

Alongside Mizar, the middle star in the 
handle of the dipper, can be seen on a dark, 
starry night, a tiny, faintly shining star. named 
Alcor (Rider) by the Arabs, Foo Sing (a 
Supporting Star) by the Chinese ard Arundhati 
by the Hindus. Mizar and Alcor are a visual 
double and a pretty sight; they are 11/48” 
apart, which is slightly more than a third of 
the apparent lunar disc. The seeming proximity 
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of these two stars is only due to their unimagi- 
nable distances from us Actually, they are 
separated by a distance of at least 17,000 
times that of the earth from the Sun close to 
2.5 × 103? km ! And Pythagoras has observed 
music in the spacing of such spheres ! 

There is a belief that Mizar and Alcor 
might ‘“‘make up a physically interrelated 
system of two stars revolving about a 
common centre of gravity though no such 
motion has yet been detected.” slit is, of 
course, difficult to expect an early success; 
as the orbital period of Alcor round Mizar 
should be in the neighbourhood of two million 
years. ‘“There is nothing surprising, therefore, 
in the fact that during hundreds of constant 
observations, astronomers have not detected 
the slightest shift of Alcor in its orbit’’. 

Arundhati, the noted Dharmapatni that 
she was, has gone on to the heavens to be 
ever near to her husband, Vasishta- or 
possibly, to keep a vigil over her consort, and 
“ride the steed’’. In orthodox Hindu marriages, 
it is customary for the bridegroom to show the 
star Arundhati to his bride, asking her to emulate 
the example of Arundhati in her firm attach- 
ment to her spouse, and in her chastity. (But to 
think of it, does it not seem to be a bad 
beginning for the groom to broach sucha 
subject as the very first in their wedlock ? A 
highly sensitivebride may probably raise objec- 
tion to this uncalled-for advice !) 

This religious belief apart, astronomically 
speaking, Alcor has magnitude of 4:8 and 
can be seen with naked eye only by 
persons with good vision; in fact, the capa- 
city to see it is a test of perfect eyesight. 
According to Kazwini, ‘“‘people tested their 
eyesight by this star.” Humboldt and Arago 
said that it was seen with difficulty; 
apparently, it is no longer the difficult object 
that it was, either because its brightness or 


the angular distance from Mizar has increased 
during the past few centuries. 


Alcor Attracts all : 


This ‘little fellow’ also had a name of 
Suha, the Forgotten, Lost or Neglected One, 
as only a keen eye can discern it. It was 
believed “to guard its viewers against 
scorpions and snakes. and was the theme of 
a world of wit in the shape of saws’. It was 
also held that “‘‘the Arabs in the desert 
regarded it as a test of penetrating vision;and 
they were accustomed to oppose ‘suhel’ to 
‘Suha’ (Canopus to Alcor) as occupying 
respectively the highest and lowest posts 
in the celestial hierarchy, so that Vidit Alcor, 
at non lunam plenam, came to be a 
proverbial description of one keenly alive 
to trifles, but dull of apprehension for broad 
facts.” 


All Sahja was the rhythmical form of the 
usual Suha, and it appears as Al ‘Khawwar’ 
the Faint One, in an interesting list of Arabic- 
star-names It is also called Our Riddle and Al 
Sadak (the Test)_— strictly Saidak, True. 


Though it is said that Alcor was unknown 
to the Greeks, an old story narrates it to be 
the Lost Pleiod Electra, which had wandered 
to that spot from her companions, and 
become the ‘Fox’. In Upper Germany, 
Alcor (written Alkor) has been der Hinde, 
the Hind or Farm Hand, while in Lower 
Germany, Dumke. According toa legend, a 
wagoner by name Hans, who gave a lift to 
Christ when weary, was offered, as a reward, 
the kingdom of heaven. But Hans rather 
wanted to drive from east to west through 
all eternity. The Lord granted his wish, as a 
consequence of which he sits on the highest 
of the horses of his heavenly team. The star 
thus gets the name Hans Dumken or Hans the 
Thumbkin. A slightly different 
accounts for Hans'’s 


version 
place there due to 
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neglect in the service of the Saviour: With a 
similar story, the Hungarians cal! the star 
Gontzo!. As per a Tentonic tale, their giant 
Orwandil, our Orion ( The Hunter ), froze 
one of his big toes, and the god Thor broke 
it off and threw it at the middle horse of the 
Wagon, where it still remains. 


To the Red Indians, the star Alcor is the 
pot in which the Three Hunters could cook 
the she-bear, which they pursued. To the 
Arabs, the star has a significance in their 
family life on the 18th day of the Syrian 
month Adar, the March equ'nox. Another 
story of theirs makes it the infant of the 
walidan of the three Banat. It has a Latin 
name of Eques Stellula or the Little Starry 
Horseman. In England, Mizar is the Horse 
whlie Alcor is the Rider or jack on the 
Middle Horse. Bayer gave it the name Eques, 
the Cavalier. 


According to All Biruni, the seven stars 
known in India as ‘“‘Saptar Shayar or the 
Seven Anchorites, with the pious woman Al 
Suha’’ (the star Alcor), were “raised by 
Dharma to the sky, to a much higher elevation 


than the rest of the fixed stars, and all 
located ‘near Vas, the chaste woman 
Vumdhati”’. 


And it is this Arundhati which the Hindu 


bridegroom hastens to point out to his wife, 
minutes after 


marriage, even in perfect 
daylight, so that his partner can emulate 
Vasishta’s. Probably, grooms of the olden 


days wished their brides-to-be to have sharp 
vision and applied this Alcor test, and, in 
course of time, the test disappeared, leaving 
behind a mere rite or a sheer farce according 
to many. 

Conclusion : 


It is said astronomy has been considered in 
india to be synonymous with mathematics, 


and as the king of all the sciences. Many 
significant truths were expressed by the 
ancient Hindus in the form of stories to be 
understood by the common people. Indians 
have said a lot about Sapta Rishis, and their 
unique position in Hindu astronomy, 
millenniums ago. Yet, though there are ‘‘many 
magnificent eastern fairy tales in which the 
wisdom of whole races is incorporated for 
those who take the trouble to seek it out’’, 
there are many others who feel ‘‘scholars 
will look in vain for any infuence from India 
on the early studies of astronomy” or that 
“assertions as to India being the first name of 
astronomy and the birthplace of the 
constellation figures have been made by 
many... but modern research finds little in 
Sanskrit literature to confirm this belief, while 
it seems to be generally acknowledged that 
the Hindus borrowed much from Creek...” 
or that ‘‘we regard the Hindu science as an 
offshoot from the Greek, planted not far from 
the commencement of the Christian era, and 
attaini g its fully developed form in the 
course of the fifth and sixth centuries ...” 
Yes, it is high time some serious research is 
undertaken on the real age of Hindu 
astronomy and the contribution of India in 
the realm of world astronomy. This topic of 
Sapta Rishis is still a rich field, for this 
purpose. 
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1. Introduction 


Up to now, the purely radial perturba- 
tions of a star and the ensuing motions have 
received much more attention than the non- 
radial perturbations. They certainly are the 
most important for the dynamical stability 
of stars (response to purely conservative 
or adiabatic perturbations with a time 

ivat 
dependence { ,ra? real) which vanishes, as 
is well known, for a critical average value of 


the effective [- (generalized ratio of specific 
1 


heats equal or smaller than 4/3, leading to a 
catastrophic purely radial collapse or expan- 
sion of the configuration. 


As far as dynamical stability 
concerned, there is an intimate connection 
between the behaviour of non-radial 
perturbations and the difficult problem of 
convection in a star and the detailed 
discussion of the first could help solve the 
second. 


is 


In a large proportion of cases, the 
purely radial perturbations are also the most 
significant for the vibrational stability which 
corresponds to the effects of the non- 
conservative terms (implying a general time 


The Spectra of non-radial 
adiabatic Oscillations of 
spherical Stars 


P. Ledoux 
Institutd’ Astrophysique 
de 


Universite de Liege 
Cointe-Ougree 


10 at — ort 
dependence | e ,or being a generalized 
damping constant which can be negative as 
wel! as positive here) on the oscillations 
excited by a perturbation in presence of 

o’~>0 o!>0. 

dynomical stability, a a, indeed, ‘in 
the case of non-radial perturbations, the 
vanishing of the density and temperature 
perturbations at the centre reduces, in 
general, the destabilizing effect of the 
nuclear energy generation. 1). Furthermore, 
the variation of these perturbations as well 
as that of the velocity field along a level 
surface tend to increase the dissipation due 
to friction and conduction. However, as far as 
the latter factors are concerned, the differ- 
ence with the purely radial case might rot 
be very significant if the horizontal wave- 
length of the perturbation is very large. On 
the other hand in special stellar models, the 
run of the amplitudes from the centre to the 
surface of the star, for some classes of non- 
radial modes, may upset the balance in their 
favor. 

As far as variable stars are concerned, 
non-radial oscillations combined with 
rotation still seem to provide the best 
approach in some cases like the B-Canis 
MajJoris stars (2) (3) and this might still turn 
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out to be true also of magnetic variable stars 
in pfesence of both rotation and magnetic 
field [4] In particular, in binary systems with 
excentric orbit, there must be a natural 
tendency to excite this type of oscillations 
and in presence of resonar.ce, they might 
become important. Let us note also that 
the mechanisms, at present considered as 
responsible for the excitation and mainte- 
nance of radial oscillations in cepheids and 
RR Lyrae stars, would also work nearly as 
efficiently for non-radial modes especially 


the pressure-modes [5]. 


Furthermore there are direct indications 
in some violent phenomena like novae (6) or 
even planetary nebulae [7] that non radlal 
velocity fields are present. 


Finally, in presence of factors departing 
from the spherical symmetry like those 
mentioned above, [ rotation, magnetic fields, 


tidal fields]. the study of non-radial pertur- 
important types of 


bations might reveal! 
global secular instabilities of which the 
Idealized Sself-gravitating homogeneous, 


incompressible fluids (8) provide many typical 
examples. 


Here, however, we shall stress some of 
the mathematical aspects of the problem 
rather than expand on the possible astronomi- 
cal applications. We shall also limit ourselves 
to purely spherical stars which implies the 
absence of the non-spherica! fields of force 
alluded to before. Furthermore we shall 
mainly consider the case of purely adiabatic 
perturbations smal! enough to allow the 
usual simplifications of the linear theory. 


2. General equations 
the perturbations 


iot 
depend on the time by a factor e, the amplitu- 


Assuming that all 


— 
des of the radial displacement 8r and of the 
eulerian perturbation of pressure p’, of the 
gravitational potential ¢‘ and of the density 
P can be factorized in the form 


f =f’ (1) P.M ( cos 6) e tMo( —I<m<l) 
where P,™ (cose) is the associated Legendre 
polynomial of degree n and order m. 


then the ordinary 


The equations are 
self- 


equations of hydrodynamics for a 
gravitating medium with an equation of state 
account the effects of the 


taking into 

— 4 
pressure of radiation p= RPT]/1+aT® This 
as well as the ionization of abundant 
elements requires also the intrceduction of 


generalized adiabatic coefficients like” 
1 


which relates the adiabatic variations of 
pressure to those of density (8p=([ p/q) 57) 
1 


where § is the symbol of a Lagrangian 


variation 


These equations can then be written (9) 
¢ dune 
£4 of Cp —div br 


p PP dr (1D 
ends , 
o3 §7=qusl ( + 5)” 
DA _ dw 88 (2) 
P= p (j-+3r A ) 
+231, { é- div F | (3) 


where the sphericity of the initial state has 
been taken into account. The last term 


in equation (3) where £ and F represents 
respectively the rate of energy production 
and the flux is most important non-conserva- 
tive term and we shall, in general, neglect 
it unless the contrary is explicitly stated. 
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In these equations, +A which is defined by 


A=] de _ 1 dp (4) 
P dr ୮ ,p dr 
has an important meaning since a local 


discussion neglecting ¢/ and n’ suggests that 
the appearance of thermal convection 
depends on its sign : 


if A < 0 : radiative equilibrium is focally 
stable 
: no convection (5) 
if A > 0 : radiative equilibrium is locally 
unstable and convection 
developes. 


This is nothing else but Schwarzschild’s 
criterion. 

We must and Poisson equation 

72 $’ =47 fo’ (6) 

The centre (r=0) and the surface (7=R; 
n, ¢ — 0) are regular singularities of these 
equations and it is easy to verify that for 
1> 2, finite solutions at the centre must 
have the following behaviour 

dr er"), p’, LP’, ° xr! as 0 (7) 
while for 1=1, §r may remain finite in r=0. 
The case 1-=0, corresponds of course to purely 
radial oscitlations. 


At the surface (r= R), we must have 


( dp )p “(p+ 


and the conditions of continuity of the 
gravitational force, with 
C 


PR Ye R peri’ (9) 
implies 

8%'4 bel ge 

GG) tg #5 Reef onR (10) 
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Equations (71, 2,6 and 3 where the last 
term, is neglected) together with. the boundary 
conditions (7,8,9,10) form a 4th order 
eigenvalue problem: which, as we shall see 
possess rather special properties. However, it 
is easy to. verify that the problem. is still 
selfadjoint and that the eigen-displacements 
are orthogonal (9, Sec. 82. r) 


— —» 
for dru cd =0 Ak 


3. Simple models 


The simplest possible problem arises for 
the homogeneous incompressible sphere and 
was treated a long time ago by Lord Kelvin. 
In this case, for any value of i> 2 there are 
(241) possible solenoidal modes correspond- 
ing to the various values of m associated 
with this 1, all with the same frequency. 


id | 2( 1-1) 
‘ 3 214 1 
In this case, the value I=1 has to be 


rejected since it corresponds to a displace- 
ment of the centre of mass and to a 
frequency identically equal to zero since 
there are no external forces in the problem. 
In view of later distinctions between different 
types of spectra and borrowing Cowling’s 
terminology (10) we may call .this the 
f-spectrum which, for a given value of 1, 
contains only one eigenvalue ( cf. also 
Table 1.). 

The degeneracy with respect to m noted 
above persists in the compressible sphere as 
long as extraneous factors such as rotation, 
magnetic fields, tides etc. are absent. 
However, one expects a much richer spectrum 
since, for given values of { and m, the com- 
pressibility will allow an infinite number of 
modes corresponding, as their order increases, 
to a succession of compressed and rarefied 
regions in greater and greater numbers along 
the radius. 
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The simplest compressible case is that of 
an homogeneous compressible sphere in 
equilibrium under its own gravity. It was 
treated, in 1938, by Pekeris (11) who showed 
that, in this case, the problem can be sub- 
divided into two second order problems, one 


—» 
of which, for div §7r=a can be written 


d!x d« 2-62? 20? 8 
= CNG oe Or LO Lo 
te) de de ie 
2(/4+M 1-29 _ 
-6- oq 1 t+ — J =0 
where 
4 3° 
> R ’ ww 47) 5 


the other being simply Poisson equation which 
can be solved once « (=P’/p, here) is 
known. 


One important characteristic of the 
problem appears already here, namely, the 
fact that the eigenparameter w! appears both 
in the numerator and the denominator of 
some of the coefficients. Of late, this type of 
problems has received considerable attention 
from a mathematical point of view under the 
name of non-linear eigernvalue problems. 
(12) 


In this case, it turns out as shown by 
Pekeris that for one value of 1, there isan 
infinite discrete set of eigen-solutions which 
reduce to polynomials, say 


& 


= of > . 
< ik = x Car x13 


$”0 


Each of these however is associated 
with two eigenvalues. 


wi, = Dx £[ Da? +1(14 1)]32, k=0, 1,2... 
2Dy= 4+ [ k(2k+54+2?)4+3421] 


There are thus two spectra a positive, 
one tending to+ ce and a negative one 
tending to zero by discrete values as k tends 
towards ee. 


Of course, despite the identity of the 
Xi1,x, these two spectra correspond to distinct 
modes : (Sr), and (x’)i,„ being different for 
the positive and negative eigenvalues. In 
particular, (8r)*:,„ has one more node than 
(8r)" 14 : the horizontal components 7886, 
rtin 8p as compared to the radial component 
Sr are comparatively larger for the negative 
eigenvalues while the perturbation P’ is smaller 
especially as one goes to higher modes. As 
remarked later for the polytropers by Cowling 

10), the “‘positive’”’ modes (large §r and P’) 
are mainly activated by pressure variations 
and are known, using again his terminology, 
as P-modes. The ‘‘negative’’ modes are mainly 
caused by the tendency of gravity to smooth 
out variations of density on any level surface 
and are known as g-modes. 


The properties of the eigenvalues are 


illustrated on Figure 1. 


What about the t-mode which does not 
seem to appear in Pekeris‘analysis ? Of course 
it is nothing but the solenoidal Kelvin mode 
which is a solution for the homogeneous 
compressible model just as well as for the 
homogeneous incompressible one. However, 

— 

div §87r=+« being identically zero in this case, 
it escapes Pekeris equation in «. Note 
however that there are no non-solenoidal 
f-modes. The corresponding eigenvalue wl’f 
is positive but falls well below the first 
P-eigenvalue. 


One may wonder what is at the origin of 
the existence of a negative G-spectrum which 
of course corresponds to unstable motions? 
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Although A does not appear explicitly in 
Pekeris equation as written we may note that 
it reduces here to 
1 dp 

which is positive everywhere in the star. In 
other words, according to Schwarzschild‘’s 
criterion, this model is convectively unstable 
everywhere and the dynamical instability 
revealed by the g-mode is nothing more that 
this convective instability. It will not tend to 
disrupt the model but will lead to large scale 
convective motions which will bring the 
configuration to a more condensed state 
compatible with its compressibility and of 
lower total potential energy. 

As illustrated on figure (1), the P-modes 
go over smoothly into the radial modes (1=0) 
while of course the G-and f-modes have no 
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counterparts for I=0. The types of spectra 
encountered until now are summarized in 
Table ! which covers also the general non- 
homogeneous compressible case to be dis- 
cussed now. 


4. General models : 


In order of increasing complexity we come 
to the polytropes characterized by a barotro- 
pic relation of the form 


P=KPp 
n 
where n is the polytropic index. There is no 
necessary connection between [n+ 1]/n and 


the physical adiabatic exponent [୮ ; and, in 
this case, 


1 1 d 
rs er 


TABLE 1. Types of spectra (X : exists; 0 : does not exist; 
(X) exists but has to be rejected) 


Models 


Spectra I= 1 1 >1 


p-modes 
( non-solenoidal ) 0 
in infinite number 
for | and m fixed 


solenoidal 


f-mode Tronsolenoldal 
one mode only for | 
and m fixed 


g-modes 

(non-solenoida!) 

in infinite number 
for | and m fixed 


0 
XxX 
0 
0 


| 


3] 


Incompressible Compressible 
homogeneous 


| homogenous 


non-homogeneous 


l= 1 


Doerner penn rammed amet aero eoveatvdo arent amma deen he atta mm emma a Ae aa ei retain ccpeitipe 
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If [" is a constant through the star, A 
1 


has a constant sign everywhere and since 
dpjdr < 0, 


A < 0ift >; 


(unstable towards convection ) 


A < Oif it 1c a 
( stable towards convection ) 


Stricly speaking, the problem is now of 
the 4th order and the alimination of $! leads 
to a cumbersome equation with coefficients 
in which the parameter co? enters in a compli- 
cated way. But as Cowling (10) following 
Emden (13) and Rosseland (14) argued, 
tends to be small for these non-radial modes 
and it can be neglected in a first approxima- 
tion which is certainly very good for high 
order spherical harmonics and high modes. In 
that case, the system reduces again to the 
second order andit can be written in the 
form either of two first order equatiors or 
of a second order one which have both their 
respective advantages. 


Without particularizing the notation to 
polytropes and introducing auxiliary 
variables 

1 1 


y= =r’5rp Ta and w=p’n Ma 


the second order system can be written 


dr Cu ge (11-a) 
dr o? e 

dw 

lr < 0+ Ae) oo (11-b) 


while the 2d. a equation for £=56rjr for 
instance can be written 


dg, ae 6 +1 de 4 1 

a 4 A i £] op - )] 
PP _L(I+1) P+ Ag, 6 

+¢ i a 


Sl Ze 41 

dr ug (5) 
Pg 

6୮] 3 Cop =) (12) 


Where [ } denotes 
(T1-a). 

Again o* appears both in the numerator 
and in the denominator but as pointed out by 
Cowling (10), the problem resemble a normal 
Sturm—Liouville problem for o? either very 
large or very small. Indeed, if co? is very 
large, and if we neglect terms in 1/ce’, the 
parameter o? subsists in (12) only in the term 
o*¢'l ip and the solutions must correspond 
to the pressure (p~) or acoustical modes 
associated with waves propagating with the 


the square bracket if 


velocity of sound (7 ip/Pa2. It can also be 
shown that all these p-modes have positive 
eigenvalues op? > 0 tending to+ «. Thus no 
instability can arise through these modes. 

On the other hand, if o* is small, neglec- 
ting all terms in o?’, the problem reduces 
again to a Sturm-Liouville problem with a 
parameter » × 1jo? which appears in the last 
term of (12) multiplied by 

_ L(I+1) Ag 
r? 

and the solutions must correspond to the 
gravity (g— ) modes associated with gravity 
waves propagating with the velocity 
v,> vv 1 (+1) Air 

Since the 2, have point of accumulation at 
± oo, the o,*! will have one at zero. 
Furthermore, if A is of a constant sign as in 
polytropes with [ ) =C¢, the Ag jo, will be 
opposite in to A : o,*>0 (stability) if A 


is <0, i. €. if 7 cm, (convective stability); 


n+1 


EB if ADO i.e. if > ୮:4 


(convective instability). Thus, we recover the 
same relationship between the sign of the 0g’ 
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and Schwarzschild criterion a's was alréady 
suggested by the homogeneous compressible 
model. Furthermore, treating numerically the 
polytrope n=3 with {_1=5/3 (both p and g- 
spectra positive), Cowling (10) isolated a 
special mode with positive eigenvalue o,? in 
between the p- and g- sprectra and which, 
in this case, has no node while both p and g- 
modes start with one node. This is the 
so-called f-mode. Later discussions leave no 
doubts that this is the extrension to compre- 
ssible heterogeneous configurations of the 
Kelvin mode; however here it ceases to be 
solenoidal except for =1 when it has to be 
rejected (cf. Table 1.). 


Apart from the neglect of 2! which is 
really not qualitatively significant, one may 
feel a little uneasy if one looks more 
carefully into the reduction to the classical 
Strum-Liouville problems in ¢? or 1jo3, 


Which led, asymptotically at least, to the 
classification in p- and g- modes. 


Indeed in the square bracket pe 
co 


3 2 
pr pr f 
——— | the term — varies really from zero 
[ [iv y 


at the centre to infinity at the surface. Thus, 
however small w? may be, there is always a 
point close enough to the surface where 
er’/[ 15 is not negligible with respect to 


(e+ a2, 


In the same way, the approximation of 
neglecting I (14 1)/o? with respect to Pr ip 
when o? is large is never satisfied close to 
the centre. 


A similar situation presents ifself in the 
comparison between co? and Ag which varies 
from zero at #=0 to+or— o at the surface 
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depending on the sign of A. Thus consider 
the case where A is negative (both o,? and 
og?>0), then if o* is large there is always a 
point close enough to the surface where o¥= 
—~ Ag and, in this region, Ag can no longer 
be neglected with respect to 2. If o* is small, 
this occurs closé enough to the centre. 


In fact, the vanishing of the brackets 


L(+) pr? 
[-5- — Fd and (co?4+ Ag) introduces 
some kind of extra-singularities in the 


problem at points which depend on the value 
of +2, In some cases; these singularities may 
vanish [negative g-modes (og*<0) for the 
Square bracket, or p-modes (c,?>0) in the 
case of positive A for the other bracket} but 
even then, the difficulty in neglecting one 
term compared to the other in these brackets 
subsists. 


These singularities are however regular 
in Fuch’s sense and, furthermore, they are 
apparent in the sense that all the indepen- 
dent solutions and their derivatives remain 
finite through these singularities. However, 
they may affect the behaviour of the solutions 
as can best be seen on the system (T1la-b) : 
Whenever one of the brackets involved 
vanishes, the derivative of y (or w) vanishes 
too, just as it vanishes, the nodes of w (or >), 
and this can play havoc with the number and 
distribution of zeros of consecutive modes at 
least for the first few modes in very conden- 
sed configurations where Ag goes through 
two extrema on its way from zero to ± « 
(cf. 15) 


It does not seem however to have any 
consequences for the spectrum classification 
as the approximate numerical integrations of 
the polytrope n=3 by Cowling (10) and 
Kopal (16) already suggested. This has been 
confirmed for numerous models in recent 
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years since the availability of large 
electronic computers has made the numeri- 
cal integration of even the complete fourth 
order problem a fairly simple matter 


In particular, Robe (15) has integrated 
the problem, both with and without # for a 
whole series of polytropes n=1, 2, 3, 3, 25, 3. 
5, 3. 75, 4 up to fairly high modes for various 
values of { and for oa The results show 


conclusively that the neglect of g' does not 
alter the qualitative aspects of the problem 
and introduces appreciable quantitative 
differences only for the very first few modes. 
Since Po only the polytropes n=0, n=1 


have (n+ 1)/n > [୮ and as expected, they are 
. 1 


the only one indeed with a negative g-spec- 
trum. 


Some years ago, the work of Owen (17), 
who had been unable to find modes without 
nodes for n > 3, 25, raised the question of 
the existence of the f-mode and of the first 
few p-or g-modes in models of high enough 
central condensation. Robe‘’s results show 
that up to the polytrope n=3, all the modes 
behave normally but for n=3,25, the f-mode 
(and the existence of normal p and g-spectra 
leaves no doubt that it is indeed the f-mode) 
acquires suddenly 2 nodes in p’. For n= 3,5 not 
only does the f-mode now have 2 nodes in 
or and 2’ as well as in p’ but the gj-mode has 
acquired three nodes in py’. The situation 
deteriorates further as we goto higher 
central condensation and for n=4, the 
f-mode has 4 nodes in all variables and the 
abnormality inthe number of nodes extend 
to the ps ang gs modes. 


Again the enumeration of the modes as 
well as the smooth variation of their eigen- 
values through the whole series of polytropes 


confirms the identification. Thus all the modes 
continue to exist but the first few acquire 


extra-nodes as the condensation of the mode! 
increases. 


This can be understood most easily on 
the basic of the approximate second order 
system (11a-—b). As the central condensa- 
tion increases, the variation of Ag developes 
a deeper and deeper minimum (cf. Fig 2) 
fairly close to the centre which implies that 
a greater and greater number of the low 
modes, starting with the f-modes have o? 
values which make the factor (o?4 Ag) vanish 
at three points in the star instead of only one 
for low central condensation models. This 
forces w (or p?) to change the sense of its 
variation and will in favourable circumstances 
bring about an extra-zero. But this in turn 
affects vy or §r in a similar way, and again an 
extranode may appear. However for high 
enough p-modes (og? sufficiently large) or 
g-modes ( o-?, sufficiently small), the situation 
always becomes normal again because, aS 
in models with small central condensations, 
the factor (oc?’+ Ag) finally vanishes again at 
one print only. 


The non-radial oscillations of physical 
models have also been studied (18,19) especi- 
ally in the case of large masses on the main 
sequence with fairly extensive convective 
core in which, as far as the model itself is 
concerned, A may be put equal to zero, Ina 
completely adiabatic model (A=0 every- 
where), one would expect that all the 0,* 
would vanish. Since in the case considered, 
A=0in an appreciable fraction of the mass 
and A < Oin the stable radiative envelope, 
it is natural to find, apart from the f-and 
p-spectra, positive g-spectra concentrated 
in a small interval close to zero (cf. Fig. 3 
taken from the work of Smeyers (19)). 
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However, physically, there must always 
subsist a small superadiabatic excess (A > 0) 
in a convection zone if heat is really to be 
transported from hot to cool regions. But in 
Smeyers, models, A turns out to be extremely 
small (10-7) and this precluded a direct 
numerical integration on the computer 
available. On the other hand, a perturbation 
method yields corrections to the positive 
ag* without ever being able to change their 
signs. But physically, in presence of a super- 
adiabatic gradient in some region, there 
should be some kind of unstable adiabatic 
perturbation since, in this approximation (i. e, 
neglecting all dissipation and heat transfer) 
it should be possible to construct a configura- 
tion of lower total potential energy. The 
amplitudes of the stable g-modes showed 
also a curious behaviour, all the nodes 
tending to accumulate (especially in the case 
of 2’) in the external stable region while the 
amplitude decreased monotonically in the 
unstable (or rather here neutral) core. Finally 
about the same time, an investigation by 
Lebovitz (20) based on Chandrasekhar’s 
variational principle (21) made it appear 
likely that A > O in any finite interval how- 
ever small would imply the existence of a 
negative g-spectrum a proposition which was 
finally established rigorously sometime later 
(22). All this suggested strongly the existence 
of class of negative g-modes ( o,*<0 ) 
as well as the positive g-modes in presence 
of two regions in which A takes opposite 
signs. 


5. Models composed of two or 
regions of opposite signs in A. 


more 


Since the neglect of 0 does not alter 
the qualitative nature of the problem, we 
may revert to the second order problem, 
for instance (12), to facilitate an analytical 
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approach. Furthermore, for the g-modes 
(co? small) in which we are Interested, we 
may neglect the terms proportional to o-* and 
introducing u=r?8r as independent variable, 
(12) may be written in the self-adjoint form 
(23) 


ad Fr 


dr dr r? 
_+D i. d/l db 
r i dr (5 ar i] 0 


The boundary condltions §r=0 in r=0 and 
8n=Oinr=R impiy that u and dujdr are 
regular and finite everywhere in Ox r <R. 

Writing 

1 1 (i4+1) A Lud4+ 1) p 

=o ( gP t 

pf {2 v2 
Pdr \Mip dr 
equation (13) becomes 


0 (2 “Yul $—t)=0 (13) 


dr dr 

It is well known (cf. 24 for instance) that, 
if in this equation, s changes sign in the 
intervaal O<cr< R, there are indeed two 
spectra. If t is everywhere positive, which 
is generally true in stellar models except 
perhaps if the central condensation becomes 
extremely large, then one spectrum is 
entirely positive while the other is entirely 
negative and in both cases 2 tends to infinity 
by discrete values. If ,we convert to of 
(= — 1/2), we keep of course two spectra, 
entirely negative or positive but converging 
this time by discrete values to zero. 


As far as the eigensolutions are concerned, 
equation (13) shows that, the g± modes 
(stable A <0, o*> 0), do not oscillate in 
the unstable region (s> Oi. e. A>0), where 
the physically significant amplitude tends to 
decrease monotically while all the nodes 
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tend to accumulate in the stable region 
(A <0). The reverse is true of the g”- modes 
(unstable, x>0, A>0) which do not oscillate 
in the stable region (s < Oi. e. A < 0). 


This behaviour was checked numerically 
(25) for the complete fourth order problem 
on artificial models, for instance with a 
strongly convectively unstable core (A>O0) 
and a strongly convectively stable envelope 


(A<cO). 


In the case of the massive stars considered 
by Smeyers these g¢7- spectra could be found 
after A had been multiplied by a large 
arbitrary factor, say 101. Once located for 
this case, the eigenvalues ( o-? ) could then 
be followed as this factor was progressively 
decreased to about 50. Extrapolation to the 
actual value of A yielded for the first (g}7)- 
mode and /=2, and e—folding time of the 
order of 10 days. These time-scales may be 
useful for a discussion of convection in the 
core and the corresponding solutions yield 
an approach to the problem of the 
penetration, in general very small, of 
convection outside the core (26). 


The case where the convection zone is in 
the external layers is also interesting as the 
subsisting superadiabatic gradient may be 
appreciably larger (smal! density and heat 
capacity) than in the central core, once 
turbulent convection is established at a 
dom nant relatively small wave-length. In 
such cases, one might expect erratic 
excitation of g°-modes of large wave-lengths 
giving rise to transient phenomena observable 
at the surface. In particular, in presence of 
factors like rotation or magnetic fields 
providing a restoring force, this may even 
give transient oscillatory motions with periods 
determined by the rotation or the magnetic 


field and fed momentarily by the available 


buoyancy energy. 


not known 


On the. other hand, it is 
whether there are physically interesting cases, 
where t in, (13) might not be positive 
throughout the interval O<rx R. If so the 
negative and positive A—sepctra might 
acquire a finite number of respectively positive 
and negative eigenvalues, the two spectra 
getting intermingled in a region around the 
origin. If this ever happens, it could imply 
some rather large o2]g (=1/2) and thus 
unexpectedly short periods or e—folding 
times for g—modes. 

Relatively little is known at present in the 
case where there are more that two regions 
with alternating signs of A, The study of the 
asymptotic behaviour of these non-radial 
modes (27, 28, 29) is particularly interesting 
in this case and Tassoul and Tassoul (30) 
have suggested that there would be as many 
unstable g"—spectra as there are regions 
with A>0, the amplitudes of the modes 
corresponding to one of these spectra 
decreasing montonically outtide the 
corresponding region A> 0. However, a more 
detaited discussion of the asymptotic 
solutions with more than one turning point 
{point where A=0) seems necessary to 
clarify this question completely. This is 
particularly important in the case where 
two convective regions approach each other. 
For instance an internal one where some 
nuclear reactions are taking place and an 
external one containing a reserve of nuclear 
fuel. The mixing between the two regions, 
which could affect strongly the evolutions 
between the two turning points. 


6. Variational principles 
Chandrasekhar (21) has shown that the 
eigenvalues o* of the general fourth order 
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problem expressed in terms of integrals on 
—+» 
the displacement 3r are stationary for the 


— 

eigensolutions (8r)y. In other words, each 
eigenvalue is an extremum but we don’t know 
whether it is a minim.um or a maximum. 


One would, of course, like to be able to 
distinguish ‘a priori’ between the various types 
of spectra=—p, —g, —f. But this classification 
rests asymptotically at least on the consi- 
deration of Sturm-Liouville problems in which 
the parameter » is equal to co? or 1/o? for 
p— and g— modes respectively and, in these 
problems, the X‘s are minima. If all the o? 
are positive, this suggest that the oc,” are 
also minima while the co,’ (==1/1) would be 
maxima. As to the f-mode, the nature of 
the extremum might remain undetermined. 
This of course would provide the a-priori 
distinction sought for. 


On the other hand, Chandrasekhar’s 

principle may be applied using a Rayleigh- 

— 

Ritz approach with the components of 57 

expressed by means of two polynomials each 
n 


of the form C, ia r5*G@s*+D, This leads to 


50 
an equation for o? of degre (2n+1) with 
solutions corresponding respectively to .n 
g-modes, n p-modes and one f-made. The 
method was applied by Robe and Brandt (31) 
to polytropes for /=1, 2 and up to ne2. 
The successive approximations obtained 
support the previous suggestion since the 
exact values of the ¥,? are approached by 
decreasing values while the exact values of 
the o, are approached by increasing values. 
If all the o,? become negative, this seems 
to remain true of the o,? taken in absolute 
values. As to the #F-modes, at least in 
a fair proportion of cases, the successive 
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numerical approximations tend to the exact 
values both by larger and smaller values 
which again tend to confirm the suggestion 
that the o,? are neither true minima nor 
maxima. 


One may also wonder what happens 
exactly to the variational principle when A 
changes sign in the model. Certainly F 
detailed mathematical investigation of these 


various aspects of the problem would be 
welcome (32). 


7. Vibrational stability 


As we have recalled in the introduction, 
it is generally much more difficult to induce 
vibrational instability in a star towards 
non-radial pulsations than towards radial 
pulsations because the amplitudes tend to 
vanish at the centre of the star where the 
energy production by thermonuclear reactions 
is usually most important (of. 1 or 9). 


However, in some cases, the behaviour 
of the amplitudes of the g-modes may be 
very peculiar. For instance, in the case of a 
model with a small radiative core, seat of 
the energy generation, and a large convective 
envelope, the stable g-modes tend to have 
large amplitudes in the core and small 
amplitudes in the envelope. Again in very 
evolved models, one may have a large 
convective envelope separated from a 
convective core by a fairly small radiative 
zone where some energy generation may 
take place. In both cases, it is not impossible 
that some of these g-modes could be 
amplified by the nuclear reactions. 


Another interesting case presents itself 
in a region where the mean molecular weight 


" decreases with height due to a gradual! 
change in chemical composition. As Kato (33) 
was the first to show if 
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Co-1 T dbs dT Cal T gp 

bs Pp dr dr Ts Pp dr 
T d# po 
« dr 4-38B 


there is a possibility of vibrational instability 
{overstability) at least locally for g+-modes. 


This could be meaningful for semi-convec- 
tion zones although Gabriel (34) has shown 
that this loca! tendency to instability can 
easily be suppressed by the damping effect 
of the external radiative layers where the 
same g2*-modes can have large amplitudes. 
Probably many other cases deserve detailed 
studies. 
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FIGURES 


Fig. 1. : Distribution of the eigenvalues for the 


various modes as function of | for the 
homogeneous compressible model. 


Fig. 2. : Variations of Ag in polytropes. 


fig. 3. : 


Distribution of the eigenvalues for a 
massive star model (after P. Smeyers). 
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Why Jyotisha is a Vedanga ? 


( Jyotish-Kalanidhi Daivajna Shiromani Pandit Gopesh Kumar Oijha, 


The word ‘Jyotisha’ is translated into 
English as astronomy or astrology according 
to the meaning intended to be conveyed, but 
the English words do not fully convey the 
import and the significance of the Sanskrit 
term Jyotisha. While to other nations 
astrology / astronomy is just a branch of 
Science, to us (Hindus) this is a Divine Science, 
a part of the Divine Knowledge. 1 shall 
discuss briefly the outlines of the argument 
how ‘Jyotisha’ is correlated to the supreme 
divinity and why it is called an integral part 
of the Vedas. 


2. Ancient texts have laid that Jyotish is 
a part of the Vedas. Bhaskaracharya says. 
ସସ NTEF FT TY FG 
୩୩ ନମ" ସଞ କୋ: କଫ । 
aT gq fara actu arias 
ଏବଏ ଝୁଅ ଡଟ ଖୀ ସ୍ୟ ॥ 
ସଙସ୍: କଙଙ ଖର ୪୩ ୮q୪ 
aT aH HEAST ସି 1 || 
ଷ JANN: Sof ararfefy- 
ବସୁ କମ ମମୀ ନ ff: ॥| 
(Vyakarana is the mouth of vedas, Jyotish 
constitutes the eyes, Nirukta are the ears, 
sacred precepts are the hands, the science 
which teaches the proper pronunciation of 


word and laws of euphony is the nose, and 
the feet are the rules of meters. 


M. A. Le L. B. ) 


3. Manu says that for Yajna, Studies, 
Sankranti [passage of luminary (Sun) from 
one sign to another], Shraddha ( offering 
oblations to the manes ) and the sixteen 
sacramental rites it is necessary to have an 
accurate knowledge of Kala (time). He 
further adds that this Jyotish Shastra is an 
appellation of Truth; and all Shastras resort 
to it, 


aT FIT AIFNEANFAWTH | 
ରମ ସକ କଫ ସପଙାଙ fସମଅଙ୍ୁ ॥ 
aT: THT HASTA 
asf qafagra: | 
ଶୀ afd 
ସଫ ଷଷfଙ uaa | 
4 Vyas also says that study of even Vedas 
without Jyotisha is like a lion made of wood 
{i. e. incapble of any action or like a King’s 
mere portrait not capable of exercising any 
authority ) 
ଅସୀ 4TouU: fg SUT faTTTT 4: | 
ଷସୀସTaalisfa sofa area faar fas: ll 
The above sense is conveyed repeatedly 
in ancient Sanskrit texts by Arshtishreni, 
Narada Vriddha and others Vasishtha and 
are too copious to be quoted here. The 
apparent reason for calling ‘Jyotisha’ a part 
of the Vedas has been given by many due to 
its utility to determine ‘time’ for yajnas and 
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for other sacred rites. But the real and sub- 
stantive reason— why Jyotisha is a part of 
the Vedas or the Supreme knowledge is 
contained in the word ‘Jyotisha’ itself. 


5. The Sanskrit word ‘Jyotish’ comes from 
the roof ‘Jyotish’ which means lustre or light, 
brightness, flash, light of Brahman, light 
regarded as Supreme spirit ( See Apte’s Sans- 
krit-English dictionary ) ? Itis the light, of 
Brahman (God. Supreme Being), light regarded 
as Supreme Spirit, which is the basic connota- 
tion at the root of Jyotish. The science 
relating to the sphere of solar radiation or the 
Zodiac or the trillions and trillions of stars 
in the ambient are all secondary and extended 
meanings of the word ‘Jyotish’. The funda- 
mental concept of Jyotish is the concept of 
the Supreme Being. How, it is, so I shall! 
explain below :— 


6. The Hindu theory of Jfeqs ଝି 

i. e. whatever is in the human body is the 
replica in miniature of the Universe—is too 
well known and too well established to be 
repeated. The principle also goes under the 
name of the theory of microcosm and 
macrocosm. The entire Universe has been 
conceived of as a Virata Purushe. The 
Muncakopanishad says :— 


ସଦିଷଖ୍‌ ଷଅ ଅସୀ ଷର qs frp: 
ଷଅଞଖବା: ୩୪ସକଳସ ପୟ: । 


qa fffagT: qirouTaT:, 
୩ଖ୮ଫ ୮ ସସ । $ । 
f ଅମର! ବୟ: ଷ ଖ୩ଆT ଆ ଅଗ: | 
a୮ ଅମ: ଅଞ୩୩: ୩୯। ୧। 
CatHTsIT ITY ma: ac fear 
ସସ ସgrTifa: fad 
fara ସୀ । ଛ । 
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ଖମ ଷୁଂ ପୀ ସଞ୍ୀ ସଙ୍ ଷୁପ 
fas: ଆ ସhaq aa ଅସ: । 
TY: ITM ମୁଝଫ faa 
qv gud) Tard Yarra | ¥ | 
(Mundakopanishad 1-1-4 ) 
7. Aitareyopanishad also tells us how 
Agni and other Powers located themselves in 
the human body. The seat of Agni is mouth, 
that of Vayu in nose, that of Surya is the 
eyes, of Dik ( Directions ) in ears; those of 
Aushadhis (medicinal herbs) and Vanspatis 
in the hair on human body, that of Moon in 
the heart and that of death in the navel as 
‘Apana Vayu’, 


afiaaisHear gu sfsery: TYE 
ara sifasrerfe aaa ycarsfu sfas- 
far: a qa *Ut aTfasragfa qaqa 
ଖୀ ଧୁସ ସସ ୮a argAT ମସ 
ଅସ ଆସା ଏମ ସା କମ ପତ୍ା- 
ସ୩ ବଖୀ ସ୍ସ £ ଆୟ୍‌ । 
(ବ୩୩୩୮୪୍‌ ହି.“ ) 
found in the 


8. A Similar concept is 


ବeTud | The same principle has 
reiterated in Chhandogyopanishad twelfth and 
thirteenth Khandas. The Brihadaranyakopani 
ishad describes the posture of the fax qeu 


rather in detail. 
af FT FIT NI: ATT: | gaa 
afa: STa satanhag IIa: FIAT HrenT- 
ଝୁ ଧେ ॥ ସୀ: ୁSnmrafageT Glad) 
ଏ୩୩୪ଆ୪୩୮ । ନଂ ୩୦ ଅଳ : କହାଇ 
SINHA rag IBF gag arf 
sfassT sarc HY wiarfr । S90 
fad: ଷ୍ଟ ୨୧୯୮ ଅଙ୍ଗ କ୍ଣୌମ୍ୀମମେ ଦକ 
qର୍ଖ୮ ଆସ: ଅପ Sniff... । 
(ସୃ ° To To GTo) 
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Further the Upanishad States 
ଖଖ Ta fot fardsat areal aut | aren: 
ଧୋ କ୍‌ ନୀ ସ୍‌ ଷ୍‌ ସପ 
ସୀସା ସସ ୩ ସୀ: genre HT: 

.„ 1 ଷ ଷୋ ଷ୪ସମ୍‌ | 


The East is His head the west constitutes 
the tail (i. e. rear portion ) the South and the 
North are the two sides, the Upper skies form 
the back, the antariksha ( Lower Skies ) the 
stomach. From this is produced gaa 
Samvatsar (the eternal moving circle ). This 
is the Kala ( Eternal time). 


It may be incidentally mentioned that the 
Chakra (disc) in the hand of Lord Vishnu- the 
Sudarshan Chakra is this eternal Chakra which 
is constantly going round and round. 


9. We revert to our main topic. Jyotisha is 
science of Kala. A second is time. A minute is 
time. An hour is time. Similarly a day, month, 
year all these are unit’s of time. But what is 
time or Kala, —Which is the subject matter 
Jyotish ? Kala is that which is described in the 
above quotation from Upanishad and the 
Jyotish being primarily the study of this ‘Kala’ 
( which is synonym of God) is the Divine 
study and therefore a part of the Vedas. 


10. Let there be no misunderstanding that 
| have to provide a missing link in the chain 
of my arguments- stated that Kala is the 
Supreme Being. | shall reinforce my statment 
that by reference to some standard works. 

(a) Lord Krishna Says 


ଷUTITeTAft ଟୁ: ପୀନେ | 
ଖସ: ୩୮୪୮ ସ୍ସ ତ୍ସ୩ଞୁଙ: ॥ 
(fo-a;R) 
( Bhagvat Gita X-33 ) 


or ®I%: pFITgT (fo-30) 


(b) Shrimad Bhagavatam also says. 
୭୪୩ ଧି ୨୭ qeIT: TT 
ସୟ ଖଙ୍ମୀ୍ୁ ୩୯: ge ପAEY | 
(5୩ ୪୩୪୩ X1-6-14) 
x x x x x 


ଶଷ faauona faq fase: 
କଫ ଗି ଞ୍ଗ ଫଙ୍କଷ fsa 
( Ibid Xi1-8-43) 
x ଏ x x x 
uefa ggoeufteafa aanTaT 
mara ngaTarfy Searg: | 
ଶୀ ଖା ଏଞଏସଷ ପମ: 
1୩ ୩୪୯୩ ଏପ qN 4୪ || 
( Ibid XI-6-15 ) 
It is due to this significance of the identity 
of FTE (Kala) and ‘Purushottama that the 
intercalary month (Adhika-Masa- which is due 
to the difference in time between the twelve 
orbits of the Moon round the earth and one 
orbit of earth round the Sun ) is called 
“Puruyshottama’‘’ 
(c) This ‘Kala’ has been treated in Jyotisha 
as the Zodiac. In other words Jyotisha is a 
treatise on both ‘Time and ‘space’. . 


11. According to Astrological texts. 
ISTH frag arg ga gop SAN YN 
afta gerIgnS 5 asfogan | 
afk TaAT AIATTTITFT IAT TN 
ପମଞ ୩ ଧନ ସମ ସରଧ ଷ୩ ॥ 

(qo To f-v) 
In the celestial chakra the signs 
commencing with Mesha and Ashwini (the 
intitial point of the sidereal zodiac in (Hindu 
Astrology) are each formed by nine padas 
(quarters) of stars and constitute the 


following parts of Kalapurusha (i) head (ii) 
face (iii) chest (iv) heart (v) belly (vi) waist 
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{vii) Basti (viii) Organs of generation (ix) 
thigh (x) Knees (xi) calves (Xi) feet. 


These are representéd by the twelve 
signs (rashis) of the zodiac consisting of 27 
nakshatras or 360 degrees-each sector 
comprising 30 degrees (see Hora Sar-Rudra’s 
Sanskrit commentary page 1, 3). This is the 
standard conception of Kala (d) Saravali by 
Kalyan Verma also says :— 


PMTCT TH ପୀd4ପ୩୩ଫ୪ | 


ଜସଧଙନ୍: ୩୮୭: ଷ୍୍ସଙସ୍ୋଙ୍‌ ॥ 
(3-2 Sarvali] 


Or see Brihat Parashar Horashastra 
Adhyaya 3 Shloka 3 or Bhattatopalas Sanskrit 
commentary on Brihajjatak page 7 or Jataka 
‘Parijata Chapter 1 shloka 8. 


12. If we are convinced that the study of 
jyotish is the study of ‘“‘God-Knowledge of 
Jyotish is knowledge of God, then there 
would be no controversy left whether Jyotish 
is a branch of Vadas (or Vedanga) or not. 
The misconception which has taken root in 
some immature minds that Jyotisha is purely-a 
wordly affair is due to the fact that Jyotisha 
has been put to use and is being put to use in 
all kinds of wordly matters such as specula- 
tion in commodities, shares and bullion. But 
this is not the real purpose of Jyotisha. The 
lampslit at the alter are for worship and if 
any one utilises that light for purely mundane 
purpose stitching a say loose button or 
‘looking into mirror or writing a cheque or 
reading a newspaper) that does not alter 
the divine purpose or the religious significance 
.of the lamps (or candles) lighted at sacred 
places. 


13. | state, on the authorities of 
‘Shastras that Jyotisha is the study of God and 
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therefore it isa Vedanga. Some may ask 

‘What is the form of this God; or in other 

words what is the €q of ‘Hari’ which Jyotisha 
professes to study ? To ther | would refer to 

Shrimad Bhagvatam (Skand,V Adhyayas, 

22-25). 


ଫ୩୮୯୫୩୪ ୩୩୩: fgg ୨୩: । 
ତ ସଦ ଖଅ ଓଟସ ସ୍ଫ ଅସ: 


The frame work of the stars constituting 
the form of ‘Hari’ (God Almighty) in the 
Skies has been described as hereunder : 


From Abhijit to Pushya (14 constellations) 
constitute the right side In the back portion 
is  Ajavithi (Moola, Poorvashadha and 
Uttarashadha) in the stomach is the Akasha- 
Ganga (galaxy of stars). On the right and 
left sides of the waist are Punarvasu and 
Pushya. In the feet-at the back are Ardra 
and Ashlesha; in the right and left nostrils 
are Abhijit and Uttarashadha respectively; 
in the right and left zears are Dhanishtha and 
Moola. 


Magha, Poorva Phalguni, Uttaraphalguni, 
Hasta, Chitra Swati, Vishakha and Anuradha 
these eight, constelltations are in the left 
ribs and Mrigashira Rohini, Krittika, Bharani, 
Ashwini, Revati, Uttarabhadra are in the right 
ribs of Narayan, who is in a coiled position. 
Shatabhisha and Jyeshtha are respectively in 
the right and left shoulders. In the nose is 
Agastya in the lower chin, Yama; in the 
mouth ‘Mangal in the genitals ‘saturn in the 
hump Brihaspati; is the chest Surya; in the 
heart Narayan’ in the Mana‘-Moon; in the 
navel Shukra in the breast Asvini Kumars; in 
Prana and Apana in Budha; in the neck Rahu 
and in all parts Ketu and in the hair all 
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over the body are innumerable stars. The 
Dhruva (Pole-star) is in the tail. ** 


ଏସ୍‌ ସୁଝି ୪୩୩୩୮ ସଫ: ଷର୍ସଦ୍ସସୀମ୍ ୪ 
(Shrimad Bhagawatam 5-23-10) 


(Also see Vishnu Purana, Second Ansha, 
Adhyaya 7-12) Space does not permit giving 
more quotations to prove that this ®q of 
‘Hari’ (God) is the subject matter of Jyotisha, 
study of the Physiology and Pathology of this 


form of God is the concept of Hindu 


Astrology. 


14. To correlate it to the human body, 
| shall request the readers to revert to the 
statement, made earlier in this article that 
the human body (Pinda) is a microscopic 
replica of the Brahmanda, According to 
Chhandogya Upanishad— 


ଫବିଷଙ୍‌ ସୁ ସମ ଖ୍‌ ୩୮୧: ୩୩୮୩: ସବ: 
ସ୍ସ: ୩୩୧: ଆ ୩୩ ସୋ Hafan: 
୩୩ ସ୩ଆ: ସକ ଖ୩ଙ୍ଆ: ୩୯୮ ୮: କ୩ଙ ଝୁ ଆ- 
ଷସନଙ୍ଖେ ସ୍ଫ ସସ ୭ । କୀ 
ଖୁ: ୩୩୯: । sha sSMfqeT wif a 
ଅଫସଖ ସା ସା ୩ ୪ *୦୮ ଅଧା କୁଆ 
ଅ ଏସ ସିସ । ୩୩୩୩ ସମ୍ଏ୍ପୁସ୩ଙ: ଏ ସମ 
୩୮୩୮ ୩୮୧ ଜ ଅସ ୨ ୮ ଅଧ ସମ 
ସର୍ସଧମ ଅ ଏସ ଅସ । ସବସ କମ୍ପୁ କସ: ଷ 
ଖୀ ୪୩ ଖା ୍ଞ ଅସ ସକ 
ଅଞ୍ଷୀ ସମ୍ସସଷମ ଅ ଏସ ସଙ୍କ । ୩୩ ସମ୍- 
ସ୍ପ ୩୩୧: ଷ fafa ପଏ 


୨୮ ଅପ ଜମୁନା ଅ ୯୩ କଙ । 
( 18th Khanda ) 


It is the Jyoti of Brahma which divided’ 
itself into (i) Agni (ii) Vayu (iii) Aditya and 
(iv) Dik Mark the word Jyotisha ( With 
the Jyoti-instrumental case of the word 
Jyoti). The science of the stars has been 
referred to Nakshatra Vidya in Chhandogya 
Upanishad saptam prapathak. The Brihadar- 
anyakopan-ishad tenthprapathak says. 


ଅହ a ff ସ୍ସ ଅ 
ସଙପୀଏ ମ୍‌ କିଙ ଅଫ ସମନ ଏ 
TTRTTTETAN THTAT FT NATTA 
୩: | 

15. This very Jyoti of the Supreme being 
is inside the human body. 


f= Safa gaa gfq........qqm arf 
ସୀ ସ୍ମ: ପ୮୧୩୪ କଷା: କବ: ଷ 
UNIT: qq ut Slelagasafd....eqfT । 
(qo To fgo gTo Ho ¥) 
16. The supreme being is spoken of as 
‘Jyoti’ not because of the light of Sun, Moon 
or the trillions of Stars. He is of the Supreme 
lustre due to His own inherent attributes says 
Shwetashwataropanishad. 
ମାପ ପୁଆ ଧ୩ଙ ମ୍‌ ସପ 
ସୀ {ତଷ୍ସ୍ ସଗ $୩ nf: । 
ପଞ୍ଚ ଷର 
ପଏ ୪୦୮ ଷର୍ଷମ୍ପଙ ଧ୍ ॥ 
( ଖତ € ) 
17. That Jyoti’ spoken of as Supreme 
being is inside ‘Man’. 
HTSUTA: GEN SeTTEHT 
ସୀ ଯୀ ସୁଝଆ fa: । 
( କଣକମଞଙ୍‌ ବ୍‌ ) 


* * The posture has been compared to ‘Shishumar’ ( the Gangetic Porpoise) hence the 


position described as tail. 
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Jyoti and Agni generally go together. In the 
human body, there are three Agnis. The ‘Agni’ 
in the stomach is called srsttfiq and helps 
in digestion. The aura of the Jyoti in the eyes 
gives us power to see and Daskshinagni is in 
the heart/mind which helps us to attain Jnana 
(Knowledge). 


a TT fara raha: 
qlssrhafcfa । qa FlserhaatarfsanasT- 
ସଧେ ୩ । ଝarfr: Sara ଝa୮ ® । 
ATA: Yu a Sa fafa | 

(1xiqffଞଙ୍‌ ) 


18. This ‘Jyoti’ inside ‘Man’ can not be 
detected or indentified by dissection of human 
body. This Jyotiin human body is sustained 
by Pranas/life. So they also must have 
colours ? Yes. The Pranas are five fold. Prana, 
Apana, Saman, Udan and Vyana-Says Amrit- 
nadopanishad (37—38) : 


ଏପ ମମ ୩୧୩: ସସ: ଆଳ ସଫ: । 
NHITTTTT HEA gg ସୁ gaTT: | ଷTaeg- 
ଅସ ମଷେ ୩୪ ୟqGT୪N: | ଆ ମ୍ବ 
rq ଅପ: । 


The Prana Vayu is red like ruby, Apana 
is like ‘Indra Gopa’ in colour. Samana is 
white like cow’s milk, Udana is whitish and 
Vyana'’s colour is like that of a flame. 


19. It is due to this identity of sufi 
in which the sutfq in the Supreme being that 
Jyotisha becomes the philosophy of the Atma] 
Paramatma. According to Rudra’s Sanskrit 
commentary (written about, 1,000 years 
back), on Hora Sara the seven plexuses in the 
human body are the seats of the two 
luminaries and the five planets. 
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ମୁ ୩୩୩: ଅଙ fafa aT | 
fo ମା aTeaTg fara qT SN | 
afUgq? ମସ ସା $୩୩ ସୁ । 
ଖମୀମୁସ ଞ ସାବ ଖା ନସ ସ୍ସ |! 
faye gress: ad JF fara AT TE: | 
HAI HATE FrarfaraT fata | 
ଅସ ସମସ ସ୍ମ ସୁ ୩a । 
ଅ ସ୍ଙର୍ପାଞ୍୍ ସଞଗଓସଙ ଓ ॥ 


20. According to Astrological texts. 


ଆଖ ୧: ଧୀଖଙ୍ଙ୍ଡ ସସ: ଷର କଏ: 
ଧନ ଞ ୩ ୮୩ । ମ୩୦ ଞ୍ଞ ଝି ୩: ପ୍ଷବ୍ ୨୫: 


ଧନ: ୩୮୭ ମା ସ୍‌ । 
( Saraswati ) 


Sun is the Atma of ‘Kala Purusha’, Moon 
is ‘Mana’ (Min); Mars is stamina; Mercury 
is the speech of Kala Purusha, Jupiter is Ta 
(Knowledge, wisdom) and is ଷ୍ଞ (comforts); 
Venus represent amorous passions and Saturn 
is sorrow. As the human body is the Universe 
in miniature, if in a nativity Moon is strong, 
his heart will be strong and so on. 


See Brihajjatak Adhyaya 2, jJataka 
Parijata Adhyaya 2 Shloka 1, Parashar Hora 
Shastra Adhyaya 2 Shlokas 2-3, Saravali 
Adhyaya 4 Shlokas 1-2. 


21. The uses of Astrological principles 
for the human beings or wordly objectives are 
only secondary. The primary object of Jyotisha 
is the study of the ®q of the Supreme being 
and in all its implications. Therefore, it is not 
only necessary but imperative to study Jyotisha 
to enable one to study the Atman} 
Paramatman. Al! sciences!Shastras which 
throw lightjon the philosophy of God are 
sacred and it is why it is called Vedanga or 
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an integral part of the Vedas. The highest 
aim of all knowledge is to know and 
understand the Supreme being, the evolution 
of the soul, the emancipation from the 
bondage of Maya qTqarT and the exhilarating 
experience of Moksha. This is the primary 
object and the objective of Jyotisha. Jaimini, 
Parashar etc. give in detail as to by following 
which path—a particular person would reach 
the highest goal of devotion ard salvation 
(depending upon the various positions of 
planets in the nativity of the person 
concerned.) 


22, To find appropriate time and season 
for religious undertakings as described in 
Poorva Mimansa, Dharma and CrihyaSutras, 
in Smritis and Puranas—which help in the 
evolution of the soul and annihilation of papa 
is also an additional utility of Jyotisha. Just as 
seeds which should be sown after rains, 
would perish if sown in the hot months of 
summer, so also, various undertakings 
commenced at inappropriate time or on 


unsuitable occasion lead to no positive 
results. Thus all scientists will admit but if 
instead of ‘inappropriate’ we put the word 
‘inauspicious and state that undertakings 
commenced at an inauspicious time is not 
fruitful,the scientists will raise their eye-brows 
and scoff at us by calling it rank superstition. 
This is not logical. To us, Jyotisha being the 
study of the supreme ‘Jyoti’ is a part of the 
sacred Vedas. 


As «uch the genius of the late Maha- 
Mahopadhyaya Samanta Chandra Shekhar was 
devoted to a science which is a part of the 
Vedas or Vedanga and due to his contributing 
efforts towards the spiritual science of 
investigating the quest of Brahman or the 
Supreme Being, he ranks among the greatest 
saints and savants for whoni not only Utkal 
but the whole of Bharat should be proud. He 
not only brought glory to his place of birth, 
but credit to the entire Motherland. 


May our Motherland produce more such 
Scholars and Spiritualists of the high order. 
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Astrology has been one of the most 
interesting subjects of study among the 
Aryans of India from the time immemorial. 
Being a science, primarily based on the 
influence of heavenly bodies over human 
life, it attracted the general mass which made 
it much more popular as compared to the 
other sciences of India.’ Regarding the exact 
date of its origin nothing can be said with 
certainty. However, it seems probable that 
it has been in the process of development 
since the very begirning of our civilisation. No 
less than eighteen ancient expounders of this 


Early Development of 
Indian Astrology 


Ramijee Pandey 


Puranic Research Section 
Department of A, I. H.C. & A., B. H. U. 


science are known to us who contributed to 
its rudimentary exposition.’ In the present 
state of our knowledge it can be said that 
Astrology had already assumed the form of 
an independent branch of study as early as 
the age of the Chhandogya Upanishad, a 
passage of which enlists this science under 
the name of Nakshatra-Vidya.’ It may be 
surmised that even before the Chhandogya 
inthe age of the Samhitas and Brahmanas 
its shape was determined but had possibly 
not obtained the recognition as a branch of 
scientific study. Later on when other sister 


1. ପୟ fer yu ATTA TN TT | 
ସଉ? salfay qufr feସ ॥ 


Vedanga Jyotisha 


2. ଷ୍ୁଫ: fqannmg ଷu qfcosf: GTR: | 
FAN A Tf mfg: 
ତୀ: ଏମ୍ସ ପମୀ ଅସମ ୪୩: । 
ବୀମନାଅସ୍ଞାସ୍ସର ୨୩:୩୩ %୮; ॥| 


Kasyapa and Narada Samhita. 


These are, Surya, Pitamaha, Vasishtha, Atri, Parasara, Kasyapa, Narada, Garyga, Marichi, 
Manu, Angira, Lomasa, Paulisa} Chyavana, Yavana, Bhrugu, and Saunaka. 


3. ମସ ଧୁଖୀଷୀ ଅସୀ ମଧାସଷ୍ୀ ପସ r-AT gE | 


Chhandogya Vit. 1-2. 
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sciences to the Vedic study developed it was 
included among the six ancillaries of the 
Veda. To this may be added the statement 
of Mundaka enumerating it among the Six 
Vedangas falling under the Apara-Vidya.* 


We propose to present here in the 
following pages, the development of the 
science from its early beginnings up to the 
age of+ Varaha Mihir representing, almost, a 
pure tradition of Indian astrology. For con- 
venience we may divide this period into the 
following heads : 


(1) Vedic (2) Vedanga, and (3) Siddhanta. 


Vedic period (4000 B. C. to 1500 B. C.) 


One can see the early phase of Indian 
astrology having its origin in the Vedic 
literature which is the oldest written record 
of the world. As this literature is religious in 
character we cannot expect a description of 


other subjects in full detail. The same is the 
case with astrology also. Occasional refer- 
ences to this science are found everywhere 
in the Vedic literature. The SamhitaS contain 
less references than the Brahmanas. They 
contain some valuable accounts of Seamvatsar, 
Seasons, Yugas, months, Nakshatras, etcC., 
which help us to understand the early concept 
of astronomy in this period. This shows that 
Vedic seers were successful in marking the 
changes of the sky. Now let us See how 
progressive astronomy was in this period. 


Samvatsara. 


The word Samvatsara frequently occurs 
in the Vedic literature to denote a year. 
Sometimes Sarada, Hemanta and other 
seasonal names are used to indicate a year.5 
Synonyms of like sama and hayana!? are 
used to denote a year. A Samvatsara contains 
twelve months is clear from .the Rigveda®. 


4. 'ଖ୩୩୯ କଣା ଅୃର୍କଙୟ JarmadISସaq: forms pT’ ft 


wnfaahif’ 


Mundaka 1.5. 


5. ଝଧାଖ କୀ ବଂ ସର୍ସମ୍ୀମୟ ସସ କୁ୍ସୀଙଙଙସଷଳୀମ । 


6. ଷ୍ୀମ୍ୀ ୪ ଆ, 


qT sufqscqaraftm୍‌ Si ୩ ଖୀ, 
କର୍ମକୁ uf fr ଙ ଧର ଷ୍:, 


7. Gopatha 6-17. 


8. ସିଝମ୍ୀସୀ ସଷଫୀ ଅସ ୩୪୩୩: ଥି ଅ ଓଏଏ୩୪ି । 


RV. X, 161-4; Atharva XX, 96.9. 
RV, X. 85-5, 


VS. XIX, 46. 


VS. XL. 2, 


RV. 1, 25 8. 


ଜୀ ମା ସୁ ପହ୍ଞ୪ ର୍ସ ସ୍ଵ ଏହ୍ଷୀଞସ । 


a gar fraata a୨ ପ afr faa ଖସ: || 


RV. 1, 164-11. 


ସwAaTqTReAG NU raf = F aks | 


aferwars fasrdaT A sremsiqaT: afer geTaTSIT: |! 


RV. 1, 164 48. 
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In the following mantras the Samvatsara is 
compared with a wheel which has twelve 
months (as twelve spokes), 360 days, 720 
days and nights. These months are madhu, 
madhava, sukra, suchi, nabhas, nabhasya, 
isha, Urja, sahas, tapas, and tapasya. Each 
two months form a season; Vasanta and 
others are mentioned in the Taittiriya® 
Samhita. It also deals with the various 
components of a year, viz, the six seasons, 
12 months, 13 months, 24 half years, etc.20 
A Samvatsara comprises 360 nights.3 Similar 
accounts of months are mentioned in the 
Yajurveda and other Brahmanas. There are 
360 days ard 720 days and nights in a 
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Samvatsara is clear from Aitareya Brahmana 
7 17. Vedic seers were acquainted with 
seasons which indicates that the months 
were solar in nature. They were familiar with 
intercalarv months is a creditable fact. In 
the Vedanga Jyotisha this edhimasa comes 
after 30 months but actual duration is not 
clear in any of the Vedic references. 
Nowadays it generally happers after 32-33 
months. 


Yuga System 


The word Yuga!? occurs several times in 
the Rigveda to denote certain period of time 


9. 


10. 


ଥୁବ ସସ ସୁଖ ଅସ ମସ ମଥ ଷମ୍ପଧସ ପୁଆ 
ଅ୩୮ qm IaTH Tes ॥ Toittiriya Samhita I. 4-14. 
ମସ ମସ ସଷଖଙାସମୁ ସବ କୁମସ୍ୱ ଅ୩ୋସମୁ ମଞ୍ୟସ୍ ମେ 


ସ୍ସ ସୁସ୍ତ କଫ ମୁଁ ଷ୍‌ ଧନୁ କୁ୍ଚସଙାସ୍ୁ ପଏ 
୩୦ ସୁ | Taittiriya Samhita 4-4 11. 
gf: ଟ୍‌ ୯୮ ସ୮ ପସ: ସଂ, ମସ: ଆଖ୍‌ 


ଅଫ: ପସ, ଅସ: ଅଫ୍‌ ଅଫସ୍ୀ: ଷଶ, 


qari: ad TaN ୮ ATMITT UNMTHTIT: .eeeoeecens ଷ 


ଷୋ: । 


Taittiriva Samhita 5 6-7. 


11. ଅଫ ୩୩ ଏ ସମେ ୩୩୦୮୪୩୮୩୩: ଷଷଏଆ ୩୪୩: । 


12. ଞଞ୍ଗସୁଷ୍ଟ ସୃ ଅମ ଲାଖ ସୀ ମୀ {ସଂ । 
faa ଧି gat gO ୩୮୦ ସଫ ୧୪: । 
qହ୮ gq ୩୮ ମନ ଏ ୩୦୪: । 
aT aa: qaf sraT ara aATT GU | 


ଝ୍ସୀମୀ ଆ ୩ ଷ୍: ଷବଝଞ୍ାସ୍ । 


୩0୮: ଷଏଅସ ଖୋ ଝିଆ ସୀ ୩୩ । 


q> ସରସ T TET TATTfTH | 


Taittiriya Samhita 7-5-1. 
RV. 1. 103 4, 


RV. V. 52-4. 
RV. V, 73-3, 
RV. X. 97 1. VS. 1275, 
RV. X. 72 2. 
Vs. 12-111. 


Rigveda Jyotisha, Verse I. 
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but its duration is nowhere mentioned. The 
words like divya yuga, manusha yuga, etcC., 
indicate the possibility of two kinds of yugas, 
the Divine and the Human representing 
different units of time, the former of longer 
duration than the latter. From Vedanga 
Jyotisha we know a yuga consisted of five 
years.!? Though their names are not mentioned 
in it but they are known from the Vedic 
literature. They are Samvatsara, parivatsara, 
idvatsare, idavatsara and anuvatsara.! These 
names are mentioned even in the Maha- 
bharata and the Puranas which preserve 
both the Vedic and classical traditions 3° Apart 
from this we find the names frita, treta 


dvapara and Kali in some of the Samhitas, 
and Brahmanas.’!¢ Asstated above it is clear 
that a neckoning system was prevalent but 
its duration is not clear. R. Shama Sastry is 
of opinion that ‘the Vedic poets used to 
count days in terms of syllables of a verse, 
assigning one syllable to one day.’/17 


Nakshatra System 


we find the word 


In the Rigveda 
stars38, Some 


nekshatra used for general 
constellations, viz., tishya (V. 54. 13), (X. 64. 
8), chitra (IV. 51. 2) and revati (IV. 51. 47) 
are mentioned by name. Agha and arjuni are 
the constellations in which the cows and 


.13 fa faaaeraaguaafa aaafa । 


VS 26 45. TB. 3.10 4. 


14. fa ଷ୍at:, ATT: C୍qT:, TraRTITAT:, ATG: | 


TB. 1.4 10, 


15. ଖମ୍ପଷସଷଂବ ସସ ଖୟ୍ ଫି ଙ4UnuT: 1 


qTETAT TT ଏସବ ସା ॥ 


Adiparva 124. 22. 


ଷସ୍ଧଙପ: ଏଥ ସgalafrsfcuaT: । 
fr: ଷର୍ଡଞଆ ଫୁ୩ ସୁଆମ୍ୀଅସ ॥ 
ଷର ଏ ର୍ଫ: କହ୍‌ସ୧ଞ୍: । 


ସଞଷ୍ବଙପ୍ଧେୀଆ୍ଡ ସପୁର୍ଷଧଷୀଙଷଂ ॥| 


q>qul IAN FIG hf: | 


16. VS, 30- 18. 


17. Preface to ‘‘Drapsa :; 


18. RV 1. 50, 2; 


X. 68. 11: P. 85. 2, 


TS. 4 3 3. TB 


Vayu 50/182-83 


3.4. 1. AB 33 15. 


The Vedic Cycle of Eclipses’ Cf. his ‘Gavam Ayana’ 
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daughters are brought by others 3? In the 
Atharva*’o the seer invokes 28 nakshatras by 
name for the sake of his well being. The 
passage amply proves that by this time the 
particular influences of nakshatras on human 
life were fully recognised. This list begins 
with Krittikas unlike the modern reckoning 
of the nakshatras beginning with Asvini. 
The Taittiriya Samhita (4. 4. 10) and Taittiriya 
Brahmana (lI. 5.1) mention the name of all 
the constellations with their presiding deities 
which are propitiated to reduce their hostile 
influence. Satapatha X. 5. 45 deals with the 
27 constellations and subconstellations. By 
these statements one can easily infer that 
people in Vedic time were fully familiar with 
the constellations. Seven Great Rishis are 
mentioned in the Satapatha and Tandya 
Brahmans.” Solar eclipses?! are mentioned in 
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he Rigveda and Brahmanas. From these 
references we cannot infer that Vedic seers 
were experts in the reasoning of the eclipse 
but they have only recorded it. 


From the above references one may 
guess that people in the Vedic age were 
knowing some of the primary factors of 


astronomy and astrology. They had full 
knowledge of the nakshatras and their 
deities. The malific and benific nature of 


constellations were also determined. The 
Yajurveda mentions the word nakshatra- 
darsan (30.10, TB. 3. 4. 1) and Ganaka (30.20). 
The people knowing ahoratras were conside- 
red to be sinless,? attains the heaven. Really 
it is remarkable that Indians were familiar 
with constellation system as long as 3000 
B.C. or even before which shows the 


err rrr 


19. RV X, 85. 13. 


20. fear ais fa dari dg ସମ fA । 
aefaqs gufafasgnra agfa Nw: aqaifaaren 
ଞୃଅସ ଧା କୁଷଙୀ ଅମ ଖଟ ହି ପନ: କହୀ । 
ୱମର୍ଵଙ୍ ଙ୍ଖ ସାଏ ଷୌ ୮୦୯୦୭୯୮ ଖଅର୍ମ ତ କି ॥ 
qq qaiGeTauY sta geafkaaT fara cafe: qa a ଖୁ । 
୩ fae qgATUUT FAST ଷୁମଖୀସ/;ଙ ମୁ ॥ା 
ଖସ ସଖୀ ୩୩୮ ୩ ୩୪୮୦୮ ୫ ୭ ସୁପ ଖୀ କମ୍ପ । 
aff ua qua aT: sf: pal glen | 
ଖ୩ ଝସସୀ ସସ ଫଖୀ ୪୩୮ ୪ ଖ୮ଷ ଆ ୪୯୯୩ ଖ୩ ସମ୍ପ । 


21. 
ର୍ଷ HN Tf 6୩ 
22. RV. V. 40. 5-9; 


23. 7୩8. 3. 10. 9. 


ଷ୍କ ମୁଁ ଅମ ଓ ୨୧ ୁଆ୍ସଞ୍ସ । 


Tandya Br. 4.5 2; 6. 13 


Atharva, XIX 7.1-5. 


Satapatha 2. 1. 2.4 
Tandya 1 5 5. 


VI, 6. 8 etc. Gopatha 8 19 
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excellency of their merit. These astronomical 
references have proved very useful for Vedic 
scholars in detcrmining the dates of various 
books like the Rigveda and others. 


Vedanga Period [1500 to 500 B.C.] 


During this period astronomy held a 
strong position and we find original books on 
this science like Vedanga Jyotisha. This is 
the earliest treatise on astronomy which 
treats of the regulation of time by astrono- 
mical calculations. Generally it deals with 
the movements of the Sun and the Moon. It 
preserves the mathematical formula for 
finding out darsa (amavasya) and Purnima, 
number of parva in a Yuga, starting of Uttara- 
yana etc. Vedanga Jyotisha consists of three 
parts. viz., Rigveda Jyotisha, Yajurveda 
Jyotisha, and Atharve Jyotisha The Rigveda 
Jyotisha contains 36 slokas. Thirty verses are 
similar in the Yajurv2a but it contains 13 more 
verses. We find a commentary on the 
Yajurveda by Somakara. Hence both the 
books have 49 verses. The Rigveda Jyotisha 
states that this was written by Lagadha.*! 
Both Indian and foreign scholars have tried 
to explain the verses. In these Prof. Thobi, 
Prof. Weber, 5S. Balkrishna, Prof. Tilaka and 
M. M. Sudhakar Dvivedi are notable. Scholars 
differ on the date of this book. Prof. 
Maxmuller has accepted 300 B. C. Prof. 
Weber 500 8B. C. Colebrooke 1410 B.C. and 
Prof. Whitney 1338 B. C. By calculating 
ayana we find the date 1408 B. C. Though 
the composition and style of the verses 
suggest a very late date for this book but the 


matter which is-described there in, is certainly 
very old. Sankara Balakrushna doubts its 
originality and states that the original book 
might have been lost and after a long period 
this version was prepared by some traditional 
Pandit.?’® But as we have no sound proof for 
it this cannot be accepted. Though we have 
to determine the exact readings because we 
have no other versions still many portions of 
it have been amended by Prof. Tilaka and 


Sudhakar Dvivedi and now text is quite 
clear. Whatever we have that is quite: 
valuable. 


Apart from these two another one is 
the Atharva Jyotisha which is a late compo- 
sition in comparison to the Rigveda-Yajurveda 
Jyotisha. It is a valuable contribution in 
the field of astrology because it possesses 
some astrological informations which prove 
that the Jataka system was our original 
thinking: Long before the contact with 
foreign: rs this system was prevalent in our 
country. This book contains 162 verses. 
Pitamaha reverled this science to Kasyapa. 
This is the first treatise on Phalita jyotisha- 
It deals with the muhuratas, karanas, the 
presiding deities of the Karanas, tithis and 
the nakshatras ° It also deals with the various 
small units of time such as 12 nimeshas = lava 
30 /avas=kala, 30 kalas=truti, 30 trutis 
=muhurta and 39 muhurtas= ahoratra. The 
muhurtas are raudra, Sveta, maitra, Searabha- 
ta, savitra, vairaja Visvavasu and abhijit. One 
should perform good actions in maitra 
muhurtas and bad (raudra) in raudra 


24. ୩୪୦ fa “୮୪୩୮୩ ସରୁ । 


STOTT TIT STITT HEH: | 


Rigveda Jyotisha, 2. 


25. Bharatiya Jyotisha, Hindi Translation, page 95, 


26. git: SAT fafgaMaaaT: | 


fafaaare urged ff freas | 


Atharva Jyotisha, Verse 89. 
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muhurtas. It also mentions the balabala of 
the Moon.’ The seven ‘week days are first 
time stated in this treatise.?8 Verses 103-108 
mention nine divisions of the constellations; 
viz., janma sampatkara, vipatkara, kshemea- 
kara pratvara, sadhaka nidhana, mitra, and 
the paramamitra.®® The. tenth and 19th are 
termed as kerma and adhana- The notable 
fact is that this book does not mention 
twelve Zodiacal signs, which point that till 
now these signs were not current in practice 
in our country, 


In this périod after the Atharva Vedanga. 
Jyotisha we do not have any authoritative 
book on astrology for so many centuries. 
Scattered references in the Asvalayana and 
Paraskara Sutras indicate the gradual progress 
in this age. Paraskara tells about the 
auspicious constellations for marriage? viz., 
uttaraphalguni, hasta, chitra, uttarashadha 
sravana, dhanishtha, uttarabhadrapada, 


27. ସମ: CTU: NGAI GTIGT | 


ଷର୍ୀଞଷ ସମ a୪raefA TET: NasgfrT CHITA | 


28. ୩: ୩ ୪୮ ସସ ସୃ । 
୪୩୩: ସମଦ୍ସ୍ଙଙ ସି ଷସ ମଙଙନସ୍: ॥| 

29. ସମ୍ତ ପ୪୩୮୮୩୪୩୩: ୨୦୯ ଖୀ୍ଜ୍ଞସଆୀ । 
ମ୍ମ ମଅସ୍ଦସ୍ ୧୪ ୨ ଓଡ ସୁ ॥ 
ଅ୍ଞା ଖମମAFମT ଅସି । 
ମାନୀଖ୍ୀଙ ସଫ ୩୪୮୭୩୮୮୩ ୪ଅଡ ॥। 
fi କ୍ଷ ଷଙ୍ପ ୩୪୩: । 
ପୂମୀଅଷଙସ ପୃ ଅସ ଫୁ ସୟ ॥ 


30. 


‘fay fay sauafsyq tard gufrfa afgram’ । 
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revati and asvini, Both Asvalayana and 
Paraskara do not deal with adhimasa, tithis 
karana yoga nakshatras etc. The Maha- 
bharata possesses a lot of astrological} 
materials which we cannot deal here due to 
its extensive nature, 


Siddhanta period (500 B.C.—500 A. D.) 


In the Vedanga, period we have seen 
that astrology was fully established, Varaha 
in his Brihatsamhita has given the extent of 
Jyotisha which was fixed into three sect’ons, 
viz., tantra, hora and angavinischaya. Samhita 
consisted of all the three branches.! Garga®* 
has also stated like Varaha which indicates 


that long before him. these divisions were 
consolidated. Varaha has mentioned the 
names of the following authorities in his 
books Brihat Samhita and Brihajjataka *: 
Parasara, Garga, Vruddhagarga, Kasyapa, 
Narada, Pitamaha, Surya, Paulisha Vasistha, 
Romaka, Vishnugupta, Asita, Devala, Rishi- 


Ibid. 


Ibid, quoted in Bharatiya Jyotisha. 
ଧର ସ୍ପ୍ପର୍ ଅୀଞ ସୀ ଅସେ ଅସ । 
୩୯୮୮୪୯ ୮୫୪ ସ୍ପୀଡ ୨୩୮4୫୮ ମୁ 
ଷୀଷ୍ଙ ଫଡ ସ୍ସ ୯୪୪6 ଏଡ୍ସ ସ୍ବ ଅଫ । 
ମ୍ମ ଏ୫୪୮୩୪୮ ଫୁ ୩୩୪୪୩ ଷଏ୪ ଅଧ ॥ 
୨ ଷଏସ୍ ତଷୀଙକ ୪୮୪m ସଫ । 
ଷଂୀସ୍ଂ ୨ଏ ମୁ ସ୍ସ ସା ଅମ ॥ 
Atharva Jyotisha Verses 103-108, 
Paraskara Sutra. 


31. suf: qreraA SG Nefqaa tpg rafaftsqn | 
dre iqaaca ara gif: FFega FfgaT l 
ଖ୍‌ uaa a୮ Agfa AararaTreeaa | 


ମସ faa ®: ନବୁ aSTT: | 
fad giaS a୮ ୩ Af arya: । 


32. 
fresraa fafafase: afgareramss a: # 


Bri, Sam. II 9, 


Garge, Samhita, 
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putra, Sukra, Maya, Brihaspati, Saka, 
Garutman, Saptarshi, Badarayana, Nagnajit, 
Sarasvata, Savitra (a work), Manu, 
Visvakarman, Vajra, Dravyavardhana, 
Bhardvaja, Kapila and Kanabhuk, Satyacharya 
Manittha, Devasvamin, Siddhasena, Yavana- 
charya, Jivavarman, Latacharya, Simhacharya 
and Aryabhata. The list indicates that these 
authorities should be placed in between 
1000 B. C. to 500 A D. Some of these were 
the Samhita-writers viz, Garga, Parasara, 
Kasyapa, Narada and others whose treatises 
are available either in original or quotations. 
One may easily estimate the progress of 
astroogy in the 5-6 century A. D. from the 
works of Varaha who alone has written 
books on all the three subject matter of 
these branches in Brihat Samhita Il, 4-78. 
in the field of Samhita writing the Varahi 
Samhita represents the full growth of this 
fove. We can guess from its subject matter 
that previous samhitas of Garga, Parasara, 
Narada as other were similar in nature. In 
the Tantra section there were five schools, 
viz, Paulisa, Romaka, Vasishtha and Pitamaha 
They are collected by Varaha in his Pancha- 
siddhantika He clearly says that out of 
these the Surya siddhanta was much more 
accurate? A new era in the science of 
astronomy and astrology starts with the 
composition of the siddhantas. Generally the 
siddhantas deal with the following topics : 
(1) Madhayamadhikara, (2) Spashtadhikara, 
(3) Triprasnadhikara, (4) Chandragrahana, 
(5) Suryagrahana, (6) Chhayadhikara, (7) 
Udayastadhikara, (8) Sringonnati, (9) Graha- 
yuti, (10) Bhagrahayuti, (11) Mahapatadhikara. 


In the field of Hora branch we have 
references of a number of original treatises, 
viz., Brihatprajapatye, 
hora, Vashishthahora, Kausikahora, Garge- 
hora, Yavanahora, etc. Now all these books 
are not available but they are quoted in the 
various books. Prior to Garga this was forming 
a part of Samhita section but later on it 
became a separate branch. The Brihatpara- 
sarahora is a voluminous work of this 
section. It contains 97 chapters. Varaha’s 
Brihajjataka tells us that this science is just 
like an ocean and it is only a boat to cross 
it. In the Upasemharadhyaya it presents the 
content which presents the solidity of the 
book (Brihajjataka, XXVIII, 1—3). Varaha 
states that this science was well established 
among the Yavanas.** Many foreign scholars 
have doubted the Indian origin of this branch 
and are of opirion that it was taken from the 
Greeks and Arabs. They quote this verse and 
some of the Greek words that are used by 
Varaha in his Brihajjataka. But as we have 
already seen in the Vedanga period the 
Jataka-sakha was fully established in which 
the nakshatras were the base for phaladesa. 
Moreover, we have a long traditional chain 
of study in this science which was our criginal 
contribution. This is true that 12 zodiacal 
signs are not found before the Siddhanta and 
Samhita books. But this does not indicate 
that we borrowed this science from forelg- 
ners. 


Suryahora, Skanda- 


Now we may summarise this paper with 
the following facts : 


{ Continued at P. 165 botton ) 


33. “‘ଝ୩ଷ୩୯: ଷ୍କ: qf ଝୁଏ-ମକଫେ । 


Panchasiddhantika. 


34. ଡା {ଝୁ ଅସମ ଷ୍‌ ୩୯୨୮୩ ସପ । 


faa qeua fe qacafacfreT 


Brihat Sam. tl, 14. 
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I have much pleasure to write an article 
for the commemoration volume in honour of 
Samanta Chandrasekhara, the 
astronomer. 


great 


While proceeding to the article, | want 
to say a few words about Samanta Chandra- 
sekhara of whose greatness, [hear from my 
father Pandit B. Madhava Sarma Siddhanti. 


By birth, Samanta Chandrasekhara is an 
Oriya, but by his intelligence he is a citizen 
of the literary world and to my knowledge, 
he may also be treated as “APARA 
BHASKARACHARYA’”’ as his astronomical 
book ‘‘Siddhanta Darpan’’ has no other book 
comparable to it except the “SIDDHANTA 
SIROMANI’’. 


Samanta Chandrasekhara is not only an 
astronomer but also an eminent scholar of 
Sanskrit. He was an indefatigable worker in 
the development of modern Hindu 
Astronomy, the older science of astrology 
to which he gave allegiance would accordin- 
gly advance. | can also tell without any 
hesitation that his extensive literature will 
exist as long as the Panchanga making exists 
in India. 


| am very much thaktul to the Govern- 
ment of Orissa for giving me a chance to 
write in this commemoration volume of Great 
Mahamahopadhyaya Samanta Chandrasekhara. 


Astrology Today 


Pandit B. M. Suryanarayana Sarma 


“Astrology from the time of the 
ancients to the present is scientific in its 
principles.” 


Each and every Siddhanta preaches us 
to calculate the Panchangas on the scientific 
methods and astro-physica! observations, and 
astronomical science was very much in 
advance in India till 13th or 14th century A.D. 
But due to foreign rulers, astronomica! 
research was stopped and unscientific 
methods for calculation of Panchangas have 
come into existence. At this juncture in the 
nineteenth century A. D. Mahamahopadhyaya 
Samanta Chandrasekhara has admitted that 
without verification of astronomical calcula- 
tions with the observed astro-physical data 
of the time no correct Panchanga could be 
prepared. 


I shall therefore, endorse here my views 
in support of this belief, i. e., Drikganitha 


Panchangam. 


Well versed Pandits of Mathematics, 
Astronomy, Astrology and Dharma Sastra, 
have already accepted the theory of rotation 
of the earth and hence accepted the AY ANA- 
MSA based on Chitra Nakshatra The same 
as now been accepted by the Government 
hof India. 
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“SA SHADBHA CHITRA PRARAMBHA 
STHANAM ITYABHIDHEEYATE” principle 
is authoritative to this effect 


“ARKADVINISSRITAH PRACHEEM YAD- 
YATYAHARAHASSHASHEE TACCHANDRA- 
MANA MAMSHISTU .GNYEYA DVADASHA- 
BHISTITHIH” 


“TITHIH KARANA :MUDVAHAH KSHO- 
URAM SARVA KRIYASTATHA VRATOPA- 
VASAYATRANAAM KRIYA CHANDRENA 
GRIHYATE” 

—Surya Siddhanta 


“YATRA VIVAHOTSAVA JATAKADAU 
KHET AISPHUT AJREVA PHALASPHUTATVAM 
“SYAATPROCHYATE TENA NABHASCHA- 
RAANAAM SPHUTA KRIYA DRICGANITAI- 
KYA KRIDYA’ 


—Siddhanta Siromani 


“DVADASA PRATHAYASCHAKRAME- 
KAM, TREEN! NABHYAANI KA UTACCHI- 
KETA, TASMINTSAKAM TRISATAAN! SAN- 
KAVORPITAH SASTHIRNA CHALA CHALA- 
ASAH”. 

—Sriti 

“CGOCHYAM TAMASAAPA VRATENA 
TUREEYENA BRAHMANA VINDADATRIH”. 

—Sriti 


“DALEEKRITAM CHAKRAMUSANTHI 
CHAAPAM KODANDA KHANDAM KHALU 
TURYA GOLAM". 


—Siddhanta Siromani 


““SAMSAADHYA SPASHTATARAM BEE- 
JAM NALIKAADI! YANTREBHY AH TATSAMS- 
KRITA GRAHEBHYAH KARTAVYAU NIRNA- 
YADESAU*’. 


—Brahma Siddlianta 


“KALA SAMSADHANAARTHAAYA 
TATHA YANTRAN! SADHAYET EAKAKI 


YOJAYEDBEEJAM YANTRE VISMAYA 


KARINI”. 

“4RAKSHASAALAYA DEVAUKAH SHAl- 
LAYORMADHYA SOOTRAGAH ROHEET AK- 
AMAVANTEECHA YATHA SANNIHITAM 
NARAH”. 

—Surya Siddhanta 

“GOLAM BADHVA PAREEKSHETA VIK- 
SHEPA DHRIVAKAANUIT AM". 

As such we should construct observato- 


i f 
ries and calculate the ending moment oO 


tithi, nakshatras etc, through the position of 
the Sun and the Moon found therein Hence, 
there is every need to check up Our mathe- 
matical calculations to the ` astro-physical 
observations. “ ` 
Through these corrections, only, we have 
to calculate the eclipses etc., for a particular 


‘place by erecting! #TUREEYA .GOLA; YAN- 


TRAM”. 


«Y ANTRAVEDHADINA GNYATAM 
YADBEEJAM CANAKAISTATAH GRAHA- 
NADI PAREEKSHETA NA TITHYADI! KADA- 
Cp —Brahma Siddhanta 

“YASMIN PAKSHE YATRA KAALE 
YENA DRI|GGANITAIKY AM DRISYATE TENA 
PAKSHENA _KURYAATTITHYAADI NIRNA- 


YAM". 
—Vasista Siddhantam 


The difference between mathematica! 
calculation ‘and astrophysical observation 
should be checked only at the time of 
‘eclipses but! not | at the ending moment of 
tithis, because the moment of tithi i could not 
be observed by the naked eye. 


“KALAAPEKSHA VIDHAYAH .SROUTA 
SMART AASTADAPACHARENA PRAY AS- 
CHITTEEBHAVAT! DVIJO YATODHIGAM- 
YEDAM” 
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“KUKARANAVIDO VAANYE YE 
KATHAYANTYASPHUTAM KARANAM 
KUKARANAKARAISCHA SAHATE NOONAM 
NARAKE KRITA NIVAASAH". 

SRHUTA GANITA “VIDIHA LABDHVAA 
DHARMAARTHA YASHAAMSI BHOGAMA- 
TULANCHA. 
LOKAANAAPNOTI DINAKARAADEENAAM"., 


—Varaha Mihira 
“SASTRAMADY AM TADE VEDAM 
YATPOORVAM PRAAHA BHASKARAH: 


YUGAANAAM PARIVAR TENA KALABHEDO- 
TRAKEVALAM'.: 
— Surya Siddhpnta 


//SANKARAAT TATPHALAANTU GRA- 
HAANAM GAT! SANKARAAT NANYENAHEE 


DRIGASYEDAM ITI VAKTUMALAM 
NARAAH”., 

—Brihat Parasari 

“CHAANDRAANAM PRABHAVAA- 

DEENAAM PANCHAKE PANCHAKE 

YUGE SAMPA’ YaS\AVIDITYETAT SABDA 
POORVAASTU VATSARAAH. 

—Smriti 


PUNARAVRITTIVIHEENAAN. 
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As such the Korana books which are not 
able to give us the correct planetary positions 
should not be used for the preparation of the 
Panchangas. 


There is no Siddhanta book, which 
preaches us to follow blindly the mathemati- 
cal data for the preparation of the Panchngam 
as is shown in that particular book. 


As such, | request each and every 
Panchanga maker to calculate as per the 
‘planetafy position shown in the Nautical 
Almarac, published by the Government of 
India and in this way to pay homage to our 
great Mahamahopadhyaya Samanta Chandra- 
sekhar and further | request the Government 
of India in general and the Government of 
Orissa in particular to reject all the panchangas 
which are against to the principles of Siddha- 
ntas and Samanta Chandrasekhara and to issue 
specific orders to all the offices and temples 
to use only Drik-Ganitha Panchangsa. 


.( Continued fram P. 162 ) 


The whole astronomical and astrologi- 
cal science was developing from the very 
beginning of our civilisation and was establi- 
shed as a separate branch of study in the 
Vedic period. Aryans were full acquainted 
with the Constellation system as long as 3000 
B. C. System of mathematical calculation of 
the planets like the Sun and Moon were 
known to us as early as 1400 B. C. We made 


a remarkable progress in this science between 
500 B. C. to 500 A. D. Astronomers like 


Aryabhatta-l and Aryabhatta-lI, Lalla, Varaha 
and Brahmagupta were genius of this field in 
this period This was our traditional science 
which should be carefully preserved in the 


modern age with further researches and 
contributions. 
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Vastu-sastra : 


an Applied Technical Science 


with Special Reference to Astronomy 


© Silpakala-akalpa, Dr. D. N. Sukla, M. A., Ph.D, D. Litt., Sahityacharya, 
Sahityaratna, Kavyatirtha, Proficient in German, Senior 
University Professor & Head of the Deptt. of Sanskrit, 


Architecture really is very intimately 
related to Astronomy and Mathematics. 
Ayadi-nirnanya is an important chapter in the 
S. S. full of astronomical details. This Ayadi 
is technically known as Sad-varga, a group of 
six, six formulas, ‘with which the perimeter 
of structure should conform’. These formulas, 
however, are treated differently in different 
texts, nevertheless, all are unanimous to 
accord ‘an important place to this astrono- 
mical chapter in their treatises. These formulas 
may be taken as six canons of Indian archite- 
cture (cf. V. K. R. Menon's pamphlet six 
Canons of Indian Architecture’). The 
celebrated astronomer Varahamihira’s work 
Brihat-Samhita is one of the authoritative 
manuals on the Vastu-Sastra (Architecture & 
Sculpture both). Vastu-Sastra may be called 
applied-Astronomy Varhamihira while intro- 
ducing the chapter on architecture (52nd) in 
his Brihat-Samhita, says, ‘‘Vastujnana, archite- 
cture will be explained by me for the pleasure 
of the astronomers-and astrologers as has 
been transmitted from Brahma to our own 
day through an unbroken line of sages” 


Punjab University, Chandigarh-14. 


Building operation can commence only 
under favourable stars. The Ayadisadvarga, 
treated here in the book, and invariably 
treated in every manual is a fact to bear out 
the testimony of Astronomy. We have already 
noticed the metaphysical implication of the 
Vastu-Purusa-Mandala.. Its cosmological and 
ragical implications in the’ “ald of Astronomy 
astrology are derived from the same. This 
astronomical and astrological implications 
has been ably established by Prof. Stella 
Kramrisch. 


are called by the 
following names in the ‘Brihat Samhita’, 
commentary of the 10th century, and the 
‘Vasturajavallabha’ of the 15th century : 
Wilderness or Crow, Falg, Crow or Smoke, 
Lion, Dog, Bull, Monkey and Elephant. These 
are place marks indicative of the favourable 
potencies or the auspiciousness of a particular 
direction. They represent a chathonic corres- 
pondence to the eight directions of space and 
belong to tradition different from that of the 
one and comprehensive Vastupurusa, in whose 


The 8 Vastupurusas 


* This title ‘Silpa-kala-akalpa’ Mirror of the Silpasastra was confered by the Silpa-Agama 
Tantra-Sadasa ( an international! Conference ) at tlliyathagudi under the Holy Presidentship 
of his Holiness Jagadguru Swami Shankaracharya, Kamakotipeetham, Kanchipuram. 
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‘diagram they come to have their place. Utpal 
speaks about then as forming part of the 
knowledge of ‘other Acaryas’ then 
Varahamihira.’’ 


“The Vastu had come to be place of the 
adjustment of solar and lunar cycles. The 
number 32 of the divinities residing in the 
‘squares of the border of the Vastumandala 
is also the sum of 4 and 28, the number of 
the regents of the four planets who rule over 
the equinoxial and solstitial points referred 
to the cardinal points, and of the regents of 
the 28 Nakasatras. Their location in the 
‘Vastumandala & shows a reconciliation of the 
motions of the Sun and the Moon, and have 
their nature in their number which is 32; the 
si-gle divinities who make up this sum act 
each a ‘locum tenens’. in Vastusastra they are 
‘nearly unanimously identified with the 
divinites whose names are shown in the border 
of the Figure ( Vastupurusa mandala in H. T. 
P. 32) following the ‘Bruhatsamhita’ LII 43f. 


The identification of the Nakasatras with 
the 32 gods, who are designated as Padade- 
vatas, divinities of whom each occupies a 
square of the outer border of the mandala, 
jis made in the ‘Visnudharmottara’, Pt, Il. 
Ch. XXIX. 18-30. There the names of the gods 
are listed, four in each of the directions and 
four in the intermediate directions. Then 
follows, according to the text, the list of the 
“‘stars’. These are enumerated in groups of 
“eight, in the four directions. Their names are 
almost in every instance identical to those 
of the Padadevatas; they are not the names 
of stars, and only roughly correspond in their 
positions in the Vastumandala with the presi- 
-ding divinities of the stars. Agni, amongst 
the gods, is assigned the SE : Agni, amongst 
‘the presiding div nities of the stars, is assigned 
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Vastumandala of the ‘Br'ihat Samhita’ as 
Padadevata. The former position however is 
assigned to him in most of the later texts, 
where Isana rules over the North-East. From 
this it appears that the star gods form the 
one, and presumably the more ancient, 
series in the border of the Vastumandala; the 
Padadevatas are but loosely connected with 
the stars and their special significance is 
given in detail in the ‘Samarangana-sutradhara’ 
of the early eleventh century. 


“The drawing of the square plan, of the 
Vastupurusamandala, is imperative prior to 
building a temple. The knowledge of its 
meaning and execution is the first discipline 
which the architect must master, there is no 
text on Indian architecture which does rot 
deal with it or takes its knowledge for 
granted. At the height of temple building 
activity, when some of the noblest and 
largest Prasadas were set up about the year 
1000 A. D., the actual drawing of the diagram 
on the ground which the temple (Prasada) 
was to occupy seems to have been the rule. 
From the stretching of the cord, or the 
drawing of the lines of the mandala, every 
one of the movements is a rite and sustains, 
in its own sphere of effectiveness, the sacred 
building, to the same extent as the actual 
foundation supports its weight. These m.ove- 
ments, rites and meanings are not accessory 
nor are they a mere accompaniment to the 
building itself. They go into the making of 
the Hindu temple, its shape and proportion 
and that of every carved detail and every 
figure, each at its proper place, with tte 
rhythms and gestures, appropriate to it’. 

The S. S. devotes a considerable portion 
to the heavenly bodies as the constellaticns 
( vide chapters 5.85-104; and 11 to 14) who 
do exercise their influence on the creative 


the NE. The latter position he holds in th e activities of mankind. 
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The intimate relation between asronomy- 
astrology ( also Mathematics ) and architec- 
ture is established in more than one ways. 
While describing the qualifications that go 
to make an expert architect, the S$. S$. 
mentions the knowledge of Astronomy- 
astrology and mathematics as an indispensible 
equipment of an architect and thereby the 
essential constituents of the science of 
architecture (Chapter 44-2-5 ) 
ସା କ୍ତ ସଂ ୨୨୮ ଓ  fନ୍ପଙଙ । 

ST GANTFTTITATS! FA ୍ 11 
ଖୀ ୩୩ ଙ୍କ ୪୩୮୩୪ ଜଙ ଏ୩ ୍ଞ । 
fata aut fires aero nafafacaT 11 
gare gare Tega gan | 
୩୩୩୩୦୭ ଓ ୭ ଓ ।। 
Tf gE IFT ୩୩3 । 
ସମ: ଷର: ପୁମନସଙ: ।। 
ଷଶ ୪୪.୨୦4 

The work also hints at the ancient 
tradition of the intimate relation between 
the science of architecture and the 
science of stars as handed down from 
Brahma (whose abode is the lotus 10-77). 
Again a knowledge of form (rupa), number 
and proportion was an indispensable equip- 
ment (cf. Sthapati-Laksana ch. 44). Mathe- 
matics and architecture had their root in 
the Vedic altar. The Sulba-Sutra contained 
in the Kalpa-Sutra prescribe proportionate 
measurements for lying out and setting up 
the Vedic alter. A learned Mathematician 
Mahavira of the early medieval period speaks 
of the use of the science of number (ganita) 
in architecture (cf. his Ganitasara-Sangraha 
(1 9୨. 19). 

The question is : what are fundamental 
pilars on which this great edifice of Hindu 
Science of Architecture stands ? We shal! 


see that the central post was the prime- 
regulator of house construction in India. It 
was as fundamental as the trunk of a tree. 
Tree-model was the primordial model of 
a house-plan (cf. the story of the birth of 
human home—the sala-house) and the 
abundant application of pillars was one of 
the chief features of an Indian building. 
whether a residential house or a palace, a 
sabha or a temple (or more correctly a 
temple-pavilion, Prasada-mandapa). Naturally 
you cannot say which pillar or pillars are 
more basic than others. But if we ponder 
over the problem and visualise the basic: 
importance of the structure, we must come. 
to the conclusion that as many as five pillars 
carry cardinal worth with them. These are 
the four cardinal and one central posts. 
Similarly sustaining the analogy, to my mind: 
there are the following five fundamental. 
pillars of the stable edifice of our science 
and we can call them the fundamental. 
canons : 
1. Dinnirnaya, Doctrine of Orientation. 
2. Vastu-pada-Vinyasa’ the site-planning. 
3. Mana, ( Hastalaksana ), the proportionate 
measurements of a structure. 
4. Ayadi-Sadvarga, the six canons of Hindu 
Architecture, 
5. Patakadi-Sat-Chandas-the character of the 
building (its aspect ar.d prospect etc.) 


In this article only two headings have to 
be dealt with to synthesise Vastusastra and: 
Astronomy. 


Dinnirnaya— Pracisadhana— Doctrinc 
of Orientation 


Dinnirnaya or Pracisadhana is done through- 
a technical device called Sankusthapana. 
Sanku is the gnomon by means of which the 
cardinal points are ascertained for the orien-- 
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tation of buidling. Hindu treatises on the 
science of architecture deal with the rules as 
laid down on the principles of dialing under 
this title of Sankusthapana. Astronomical! 
teatises like Surya-siddhanta, Siddhanta- 
siromani, Lilavati, Brahma-Siddhanta-sphota 
of Brahmagupta and Pancasiddhanta of Varaha- 
mihira and architectural treatises like Manasara 
( ch. VI), Mayamata (VI), Silparatna (XD). 
Kasyapa-silpa (1) Vastu vidya (111), Manusya- 
laya Candrika ( Il] ) and Tantrasammuccaya, 
Isanasivagurudevapaddhati etc. etc. have all 
dealt with this cardinal principle of archi- 
tecture. 


It has two principal aspects the technical 
device and the scientific-cum-philosophical 
import. Let us take up the first. 


The Manasara’s technique consists of the 
device as laid down hereunder : 


“The gnomon is made of the wood of 
certain trees. It may be 24, 18 or 12 angulas 
in length, and the width at the base should 
be respectively 6, 5 and 4 angulas. It tapers 
from the bottom towards the top. For the 
purpose of ascertaining the cardinal points, 
a gnomon of 12, 18 or 24 angulas is erected 
from the centre of a watered place 
(salilasthala) and a circle is described with 
the bottom of the gnomon as its centre and 
with a radius twice its length. Two points 
are marked where the shadow ( of the 
gnomon ) after and before noon meets the 
circumference of the circle. The line joining 
these two points is the east-west-line. From 
each of these east and west points a circle is 
drawn with their distance as radius. The two 
interesting points, which are called the head 
and tail of the fish (timi) are the north and 
the south points. The intermediate regions 
are found in the same way, through the fish 
formed between the points of the determined 
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quarters. As regards tte drinciples of dialling, 
each of the twelve months is divided into 
three parts of ten days each and the increase 
and decrease of shadow (avachchaya) (cf. 
Vitruvius the celebrated Greek Architect, 
Book IX, Chap VI, ‘...the principles of 
dialing and the increase and decrease of the 
days in the different months’ —translated by 
Gwilt ), are calculated for these several parts 
of the different months.” 


The Tantra.samuccaya (vide Mallaya) on 


the other hand prescribes the technique with 
some difference : 


“The direction contained in the text is 
simple. It is with reference to the land which 
is situated either to the north or south of the 
equator (Aksa). Level the ground (in a 
Saksa-desa) and plant a gnomon at the centre, 
the gnomon being of 12 angulas of length. 
Describe a circle round it w.th a radius more 
than its length (say double the lengh). During 
the course of the Sun from morning till 
evening three points will be secured, two 
touching the circumference and one in the 
centre, the interval inthe course of their 
marking being equal. The three points are 
obtained by marking the end of the shadow 
projected during three different times, the 
interval between them being equal. With 
these three points as the centre draw three 
circles of the same radius. Two figures in the 
form of two fish will be produced where the 
circles cut. The head and tail of each fish wilt 
lie in the North South direction. Strike two 
nails at the points (i. e., head and tail) of 
each fish and then extend two threads cutting 
through the central cord of the two fishes. 
At a certain point in the North (when the 
Sun is in the South of the Equator. these two 
threads extended will meet. From this meeting 
point in the north extend another thread 
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southwards till it joins the centrat point as 
the base of the gnomon. This thread which 
joins the northern point with the point at 
the base of the gnomon will give the North- 
South line. Having found the due North and 
South as described above, with the two 
points (i. e , meeting points northern as well 
as southern) as centres two circles should 
be described. A figure in the form of a fish 
tying in the direction East-West will be 
obtained. Hold a thread joining the head and 
tail of this fish, and the due East and West 
wilt be known.” 


The method that is described in other 
texts like the Mansara is a little different. 
According to the Manasara only two circles 
are to be drawn and consequently one fish 
will be secured while determining the North- 
South line. The author of the T. ©, describes 
in the wake of Gurudeva, who after having 
laid down the usual procedure (cf. |sanasiva- 
gurudevapaddhati Vol. Ill, T. S S. Edition, 
Patala XXIV, stanzas 1to 13 remarks that it 
is good so far as the land lying or the equator 
is concerned. As regards land lying to the 
North or South of the Equator, the method is 
different, and in this context he prescribes 
the method that we have observed just now. 
Gurudeva has prescribed two alternatives in 
respect of the land lying whether on the 
Equator or to the north or South of the 
Equator and the author of the Tantrasammu- 
ccaya has followed the latter alternative. 
Both these devices will be illustrated in the 
diagranis in Vols. Vill and 1X. Ten volume- 
Silpasastra-project. 


It may be interesting to : ote that this 
device of dialing and ascertaining the cardinal 
points of heaven was also popular in other 
ancient countries like Greece and Rome. 
Virtuvius, the celebrated Greek writer- 


architect has similar prescriptions and the 
following quotation from Gwilt’s translation 
would bring home to the readers the universal 
importance of the technique adopted in 
ancient time : Let a marble slab be fixed 
level in the centre of the space enclosed by 
the walls, or let the ground be smoothed or 
levelled, so that the slab may not be nece- 
ssary. In the centre of this plane, for 
purpose of marking the shadow correctly, a 
brazen gnomon must be erected. 


The Greeks call this gromon skiatheras. 


The shadow cast by the gnomon is to be 
marked about the fifth anti-meridional hour 
and the extreme point of the space whereon 
the gnomon stands, as a centre, with a dista- 
nce equal to the length of the meridian, 
watch the thadow which the gnomon 
continues to cast till the moment when its 
extremity again touches the circle which has 
been described. From the two points, thus 
obtained in the circumference of the circle, 
describe two arcs intersecting each other and 
through their intersection and the centre of 
the circle first described draw a line to its 
extremity; this line will indicate the north 
and south points.” 


Needless to quote further as Vitruvius has 
much more elaborations to complete the 
whole technique full of diagrams, 

With this brief outline of the device, let 
us come to its significance in the context 
of an architectural planning irom a stand- 
point of scientific implications. 


“With the Hindus, orientation played a 
very important part in the scheme of their 
daily life, as to them the Sun was the giver 
of all life. Even, a witness had to face the 
East during the process of examination ( vide 
Institutes of Manu). This love of orientation 
has permeated their ideas of design. The full 
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significance of this aspect of the Hindu mind 
would be appreciated as the underlying 
theory is grasped. 


The theory of the orientation of buildings, 
secular as well as ecclesiastical, as laid down 
by Indian designer of structures consists in 
setting them in plan in such a way that they 
may secure the maximum of benefit from the 
solar radiation automatically and irrespective 
of the fact whether occupants will it or not. 
Temples, living places, assembly halls, 
audience rooms and a host of structures to 
meet the needs of men of all grades, are 
thus, so adjusted in plan as to secure an 
eastern frontage. The minutest rules are pres- 
cribed for the most advantageous setting of 
structures with this end in view. When once 
the site of premises is selected the next step 
consists in the determination of the true East, 
for which elaborate rules are laid down and 
even as the construction progresses from the 
base upwards to that top. several indepen- 
dent checks are imposed with a view that no 
deviation could be made by workers, during 
different stages of construction so that the 
finished structure would have a truly eastern 
frontage. 


Fixation of cardinal points, thus, occupied 
a prominent place in the prelim'nary opera- 
tions of building construction just after the 
selection of site and before the actual cons- 
truction starts. 


Khata and Silanyasa, it may be pointed 
out, have an ulterior signiticance construc- 
tively as well as ritualistically. This later 
aspect regarding ritualistic process need not 
be dealt with in detail here. 


The eastern facet of structures, both in 
plan and elevation, when truly set in direc- 
tion, according to the rules laid down as 
shown above, gets a full and direct exposure 


171 


to the field of action of solar radiation. As 
soon as the early dawn breaks, the eastern 
varandah is flooded, so to say, buy the early 
invisible ultra-violet radiation which is the 
first in order to be felt; as the dawn advance 
into Usa, Aruna and actual sunrise, the 
ditferent luminous visible rays go on 
impinging that facet. They can thus be utilized 
as the exigencies of life demand, as towards 
sunrise al! the radiation from ultra-violet on 
the extreme—northern end of the eastern 
facet to the whole range of visible radiation 
ending in infra-red on the extreme Southern 
end of the same have their full pay It has 
been observed that ultra-violet radiation has 
received more attention than the visible 
and Infra-red radiation, owing to the fact that 
it produces fluorescence photographic action 
and many known biological effects. 


It is very significant in this phase of Indian 
thought that both the extremes of this eastern 
belt are denoted by Isa (N. E. portion) and 
Agni ( S. E. portion) the counterparts of 50 to 
say, ultra-violet or violet and Read or Infra- 
red radiation of the Solar spectrun of the 
Werstern science. The very names Isa and 
Agni and their individual Laksanas which are 
given to these quarters from earliest times in 
the Indian History go to suggest that the 
phenomenon of refraction and diffraction 
(dispersion) were well known to Indian Aryans. 


Indian architects were not slow in availing 
themselves of the co-operation of the 
priestly class wherever necessary. In order 
that structures may not be marred by the 
slightest deviation so far as their true East 
and West were concerned the Sthapatis 
had devised means where, with the principles 
of orientation was rigidly maintained through- 
out the actual construction starting from 
the Khata ( Laying foundation ) right upto 
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the extreme top. It was for this security that 
they had required the aid of r:tualism. At 
every distinctive stage of a structure where 
the possibility of disturbance was foreseen, 
there were enjoined ritualistic ceremonials in 
order that they may serve as check to the 
work of construction.” 


Lastly as regards rhe philosophical import, 
this technique of the orientation of buildings 
is very intimately related with another 
equally significant and important canon, the 
Vastu-puru sa-mandata, the meta physical plan 
of a Hindu building, a temple diagram or a 
siteplan of a residential house. The surface 
of earth, in traditional Indian Cosmology is 
Jegarded as demarcated by sunrise and sunset, 
by the points where the Sun apparently 
emerges above and sinks below the horizon; 
by the East and West and also by the North 
and South points. tt is, therefore, represented 
by the ideogram or mandala of a square ( The 
square does not refer to the outline of the 
earth. It connects the 4 points established 
by the pr‘mary pairs of opposits, the apparent 
sunrise and sunset points, East and West; 
and South and North. The earth is there- 
fore called ‘caturbhprsti, four-cornered 
{R. V. X. 58. 3) and is symbolically shown as 
prthivi-mandala, whereas considered in itself 
the shape of the earth is circular, ( R. V. X. 
89. 4; S. B. Vil. 1. 1. 37). The identification of 
the square with the Vedi is in shape only and 
not in size and belongs to the symbolism of 
the Hirdu temple. The Vedi represents and is 
the levelled earth, a place of sacrifice or 
worship. No part of the ground should rise 
above it, for it was from there that the gods 
ascer.ded to heaven’ (S. B. Hi. 1. 1. 1-2). The 
site, the earth, should be even and firm, for 
it is the starting place of the ascent ( S. B. 
Viii 5. 2. 16). The link between the earth and 
the end of ascent stretches upward into 


space, the intermediate region (antariksa). 
From it also it leads downward and rests on 
earth. In it the temple has its elevation. The 
Vastupurusamandala, the temple-diagram and 
metaphysical plan is laid out on the firm and 
level ground, it is the intellectual foundation 
of the building, a forecast of its ascent, and 
its projection on earth’, —_H. T. (pp. 17). 


Ayadi-sad-varga (4) 


According to the S. S. the Ayadi is a group 
of six, namely Aya, Vyaya, .Amsa, Rksa, Yoni, 
and Vara-tithi. It is said these are the six 
formulae, ‘with which .the perimeter of 
structure should conform’. They are in a way 
‘six proportions six main component parts of 
a building comprising Adhisthana (base), Pada 
or Stambh (column), Prastara (entablature), 
karna (ear i. e. wings), Sikhara (roof) and 
Stupi (dome)’ —Ency. H. A. P. 500. 


These formulae, in different texts are not 
the same According to the S. S. they are 
Aya, Vyaya, Yoni, Tara, Bhavanamsaka and 
Grhanama. Aya represents the group of eignt 
beginning with Dhvaja, Dhuma, Simha, Sva, 
Vrsa, Khara, Kunjara and Dhvanksa. It also 
lays down the respective efficacy of these 
Ayas in the respective planning together with 
their virtues ar:d defects (vv, 21-24). 


The Vyaya represents the group otf three 
Pisaca, Raksasa and Yaksa. Similarly the 
Amasas are also three-Indra, Yama and Raja. 
As regards the Rksa, Tara, they are distri- 
buted in three groups of nine each-Sura-Gana, 
Raksasa-Gana and Marusa-Gana. These 27 
Taras are of common knowledge. 


This chapter gives a detailed information 
on the application of these sixfold Karara in 
the house operations it says ‘with the group 
of three in favour, the operations are 
auspicious, with two of one, inauspicious and 
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-on the other hand, with four it is very much 
auspicious.” 


In the beginning of this article also was 
taken up another set of six technically called 
‘Chandas. They are Meru, Khanda Meru, 
Pataka. Suci. Uddista and Nasta, a detailed 
notice of which is not required. 


All these Canons are inter-related : 
Whether the orientation of a building is 
correct and whether the measurements as 
laid down in regard to the different structures 
are correct, auspicious and conform to the 
orientation, and they are further tested by 
this very fundamental canon of the Ayadi 
‘six-formulas. Sadvarga, accordingly is a 
group of six, six formulas, with which the 
perimeter of a structure should confirm, six 
pruportions, six main component parts of a 
building comprising adhisthana (base), pada 
or Stambha (column), prastara ( entablature ), 
(Karra ear, wing ), sikhara (roof) and stupi 
(dome . This is only a general definition of 
the Sadvarga. According to the Manasara the 
Ayadi-sad-varga, however, represents a set of 
six formulas with which any particular 
measurement must conform before it can be 
accepted. Thus our previous thesis that this 
canon is a step forward towards the correct 
orientation and the proportions of measure- 
ments of a structure is supported. The 
invention of Ayadivarga is an architectural 
device, the intention of which is to find out 
a proper orientation to the structure and a 
proper dimension. Among the architectural 
‘conventions of India, Ayadivarga occupies an 
important place Every measurement before 
it is accepted is required to satisfy these six 
fundamental requisites. Every architectural 
treatise prescribes a variety of dimensions, 
‘but these have to be further subjected to an 
examination in view of the fact that Hindu 
structures have to satisfy the considerations 
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of auspicicusness, proprity and orientation. 
It was with a view to enabling builder to 
select the auspicious and proper measure- 
ment that these traditional architectural 
formulas known as Ayadisadvarga are 
described in Indian architectural literature.” 


How correct orientation of a building 
particularly of a temple is dependent on 
these formulas, can be understood with 
especial reference to Yoni, one of the six 
members of this ‘varga’ ( the others being 
Aya, Vyaya, Rksa, Tithi and Vara). Accor- 
ding to our tradition, orientation according 
to its location on Isa is a pre-requisite 
of planning, Thus temples possess either the 
Dhvaja or the Vrsa Yoni (the Yoni is eight- 
fold—the other six are Vayas, Dhuma, Simha, 
Sva, Vanara and Gaja, which also determine 
the eight Vastupurusa as we shall soon see). 
Mallaya rightly interprets this tradition when 
he says—‘Temples located in any of the 
quarters beginning with Isa and ending with 
Yama in a village, capital or city will have 
Dhvaja Yoni (i. e. Yoni No. 1). In the remai- 
ning quarters, the yoni will be Vrsa (i. e. 
No. 5). The image that is to be installed 
will possess the Yoni of the temples. Thus 
an image enshrined in a temple which faces 
the west will have Yoni No. 1, because the 
Yoni of the temple which faces the west is 
Yoni No. 1. The idea in brief is that the 
sanctum and the image will possess similar 
Yoni and facing’. Thus of all the Ayadi- 
vargas, Yoni is regarded as the most impor- 
tant. Accordingly it has claimed the 
greatest attention at the hands of every 
authority on architecture. As already referred 
to, Yonis are eight in number which corres- 
pond to the eight quarters and hence their 
importance in the determination of the exact 
orientation is understandable. They are some- 
times referred to by numbers 1, 2, 3, 4, 5, 6, 7 
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and 8. Dhvaja Yoni is accordingly called 
Yoni No. 1 and is positioned in the due East. 
Dhuma, Yoni, is Yoni No. 2 and is located 
in the Souch East—Simha Yoni is Yoni No. 3 
and is located in due South and so on. Dr. 
Kramirsch complete this thesis of imperative 
importance of Yoni formula in relation to the 
orientation of a building (vide her Hindu 
Temple pp. 37-9) and her learned observa- 
tions are worth aquotirg. The position 
and orientation of a temple and of any 
building are determined analogous to the 
method according to which the place of sun 
or moon or one of the planets is found in 
the circle of Naksatras. According to the 
Suryaprajnapti’ the longitude of the heavenly 
body expressed in minutest to be divided 
by 800, the quotient shows the number of 
Naksatras through which the planet has 
already passed and the remainder, the 
traversed part of the Naksatra in which it is 
at the time. Ina similar way is ascertained 
the position of a building in the cosmos; that 
is the direction which itis to face; the 
measurement of the building is to be divided 
by 8 The remainder indicates the particular 


direction which will be its own out of the 8 
directions. This particular direction is the 
Yoni, its birth place in the cosmos, where 
it is marked by its Vastupurusas. The Vastu- 
purusas, and the respective remainders are 
given by Utpala commenting on the ‘Brhat 
Samhita’ Ch. LI. 73, according to the teaching 
of other Acaryas, and not of Varahamihira. 
‘If the remainder is 1, then the Yoni is 
Dhvaja, and the building taces Fast, if the 
remainder is 2, the yoni is the S.E. and so 
forth. If there is no remainder the building 
would have to face North-East. This is to be 
avoided by afl means, it would be of evi! 
portent were the building to face any of the 
corners of the square; similarly also the 


remainder should not be 2, 4, or 6, it must 
be uneven, so that the entrance of the building 
faces the Fast, preferably or also the West 
and leas readily the North and still permissibly 
the South. The remainder is four.d in different 
texts by taking account of various m.easures- 
of the building to be set up. The perimeter 
for instance is multiplied by 3 and divided: 
by 8. The remainder is that of Yoni, should 
there be no remainder, the perimeter and 
proportions of the intended structure have 
to be altered. Death, destruction and varied: 
ills result from a wrcng orientation. If the 
building were to obstruct the course and‘ 
order of cosmos it would provoke disorder 
in the kingdom, and in the body of the 
builder. Yoniis an architectural fcrmula, the- 
remirder gained through it, assures the fitness 
of the structures in order of things and the 
well being of the builder and his surroun- 
dings. The remainder particularly, is however, 
the Vastu, itself.’ 


‘Yoni constitutes the life and breath of 
the structure, particularly of a house. A 
proper and auspicious yoni is therefore 
required to be choosen for the same. Thus 
the Manusyalyachandrika observes : 


Mfr: T୩୮ ଏସ ସମ ଅଙ୍ଏମବ୍‌ । 
TTT TN: |! 


Considering the fruits thereof, the general: 
rule is that all odd yonis are good and even 
ones bad. Accordingly, ‘Dhvaja’ ‘Simha’ ‘Vrsa” 
and Gaja are auspicious and ‘Dhuma2’, 
‘Kukkur’, ‘Khara’ and ‘Vayas’ are inauspicious. 
The Silparatna furnishes the details concer- 
ning the fruits that particular Yonis are 
supposed to yeild. There is a consensus of 
opinion that Dhvaja is the best of all the 
auspicious yonis (of Mallaya). 


With this general introduction and the- 
utility of these formulas especially the Yoni 
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one in regard to the orientation of a building 

let us expound this canon in further 
details. It may be remarked that the 
different texts take different criterion of 
multiplication to obtain the yoni or the gain 
or loss as would be evident below : Utpala'‘s 
commentary, ‘Brhat-Samhita’ ch. Ll. 73 
multiplies the interior length and breadth of 
‘the building and divides it by 8. The 
remainder - is the Yoni. Similarly, ‘Vastu- 
“rajavallabha’, ch. 1IIf, 8 enjoins. In other 
texts the height of temple taken into account 
~{(‘Vaikhanasagama’, ch VI). while the ‘Tantra- 
Sammuccya‘, Part I, ch. Il 3. Considers the 
perimeter and the Manasara, ch. IX, 68-74, 
the breadth of the building. Perimeter or 
‘breadth are multiplied by 3; this indicates 
an area equalling that of a circle with the 
breadth or the perimeter of the building as 
cits diameter’. 


So much about the Yoni formula has to 
‘be delated again. The Yoni is but one of 
the six formulae, the Ayadi-sad-varga—Aya. 
Vyaya, Rksa, Yoni, Tithi and Vara and to 
this group, of six is also added the 
formula of Vayas. 


In the Sadvarga, the remainder determines, 
the gain or loss which will accrue to the 
“builder, the Naksatra ‘rksa), the lunar day 
-(tithi) and the solar day (vara) on which it 
is good to build that particular building. 
Though these formulae have their special 
-domain of astrology in general, they are 
applied to building as though it is a living 
‘entity whose destiny is to be determined. 


Now avoiding other details let us reproduce 
these formulae. As already remarked, 
different texts treat this canon differently. 
There are however, principally two traditions, 
one represented by the Manasara and the 
other by the texts like, Kasyapa-silpa, 
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Sitparatna, Vastuvidya, Manusyalaya-Candrika 
and the S. S. In the former the length or 
breadth or circumference is to be muliplied 
and then divided while in the latter it is the 
perimeter whichis to be so multiplied and 
then divided. The following reproductions 
from Mallaya ( cf. Studies in Sanskrit texts on 
Temple Architecture with special. reference 
to Tantra Samuccaya the whole position clear. 


Mansara Formula : 


BX 9 

2. = 10° = R = Vyaya 
LX 8 

3. 27 ¬ R = Rksa 

4. BX 3 3 R = Yoni 
8 

5. — R= Vara 
CX 9 a 

6. 30° — R = Tithi 


Here L=Length; B= Breadth; C=Circum- 
ference. 


Formula of the other texts: 


1. I —R=Yoni 
2. Po - R=Vyaya 
or, — R= Vyaya 
3, poe —R = Aya 
4. Po RenRksa 
5, Co —ReTithi 
6. PX 8 — R= Vara 
a — Q= Vayas 
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Here P =Peremeter; R =Remainder; 
Q = Quotient. 


‘Each formula is a Sastrika technicality and 
is known after the divisor in each case which 
is a figure corresponding to the number that 
forms each well known group. Yoni thus 
represents the group of eight, viz, Dhvaja, 
Dhuma, Simha Kukkura, Vrsa, Khara, Gaia and 
Vayasa. Aya stands for the group of twelve 
commencing with Siddhi and Vyaya for the 


group of twelve beginning with ‘Sikhara’ ‘Rksa’ these formulas in relation to 


represents the group of 27 Naksatras beginn- 
ing with Asvini, Tithi’ the group of 30 lunar 
days starting with Prathma (of both the Full 
and the New Moon) and Vara the group of 7 
days of the week, beginning with Arka 
(Sunday). Thus the figures employed as divisor 
are clear enough, but concerning the multi- 
plicatory numbers as 3,8 etc. nothing is 
known.’ 


The application of the different formulae 
may be illustrated with reference to 3 cubits 
measure type as follows (cf. Mallaya) : 


The perimtere of a structure having 2} 
cubits breadth is 11 cubits. Here Yoni is No. 1. 


, PX 
1. Yoni= "22 —R = 2 -R is 5, 
i. e. Yoni is Dhvaja (Yoni No. 1) 
PX 3 11X3 
/ a — 0 = ——— i 
2. Vyaya 14 R 14 R is 5, 
i.e. Vyaya is 5. 
PX9 11X9 . 
or = “10 —-R= oR is 9 
i, €. Vyaya is 9, 
PX8 11X8 ; 
3. Ayam -15-—R=—15— Ris 3 
i, e. Aya is 4. 
PX8 11X8 | 
4. Rksa= 25° —R = 9 =R Is 7, 
i, e. Rksa is 7. 


i  PX8 11X8 
5. Tithi — 30 —- R= 39° —R is 28, 
i.e. Tithi is 28.. 
PX8 11X8 ; 
6 Vara=———R = ¬ ¬ R is 4, 
i.e Vara is 4. 
_PX8 11X8 
7. Vayas = 277 ¬ Q= 27 -Qis 3, 
i.e Vayas is 3.. 


Much has been said on the importance of 
the correct 
orientation of the building. They are equally 
important in relation to the correct and apt 
measurement to which a particular building. 
should conform. They are applied in measur- 
ing both the architectural and the sculptural 
objects. According to the Manasara the 
measurement of length is tested by the 
formulas under Aya and Rksa of breadth 
under Vyaya and Yoni and of circumference 
or height under Vara and Tithi. Dr Acharya, 
therefore, rightly observes on the importance 
of these formulas in helping to arrive at 
correct measurements : ‘The necessity of 
these Sad-varga formulas seems due to the 
fact that in most instances where the 
measurement of any object is concerned, 
the Agamas, the Bimbamana the Manasara 
and the other works on architecture quoted 
more dimensions than one. Thus for the 
length that an object is to be of, they 
instead of g ving a single figure would quote, 
say, nine different measures. The Mansara in 
fact invariably gives nine different lengths,nine 
different breadths and five heights concern- 
ing a building or image. Out of these different 
and varying measures which is to be selected 
would be determined by the application of 
the tix formulas. Any ‘of the different 
measures prescribed is open to be accepted' 
only whe it satisfies the tests of the Sad- 
varga. By a verification of the measurements. 
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Indigenous Mayan Science. 


Again and again, especially in recent 
years, it has been suggested that the mathe- 
matics and astronomy of the Mayan civiliza- 
tion came from the Orient, China, or India, or 
possibly from Greece or Babylon, and each 
author has searched for evidence supporting 
his particular thesis. For example, Lord 
Kingsborough (1848) wrote at length on the 
evidence he thought he saw that the Mayans 
were the descendants of the ‘‘Lost Tribes of 
Israel.” Joseph Lindon Smith (1956) found 
signs that the Egyptians were the cultural 
antecedents of the Mayans; Gordon Ekkholm 
(1951) and Miguel Covarrubias ( 1957 ) have 
favoured the Oriental civilizations. Charles 
M. Boland (1961) has proposed that a Chinese 
monk came over to America in A. D. 499, 


Charles H. Smiley 


while Hans Leip (1957) picked up the Irish 
legend of Saint Brendon ard has him coming 
to Central America in A. D. 551. And even 
Leif Ericson has been considered as a possible 
visitor. Many of these efforts are based on 
artistic or linguistic evidence. Seldom has 
scientific material been the basis for the 
corclusions reached 


| suggest that there is sound reason to 
believe that Mayan astronomy and mathe- 
matics originated in the western hemisphere 
and were not inherited from other civiliza- 
tions. This approach is not to be considered 
as an effort to diminish the importance of 
either Eastérn or Western science On the 
contrary, it will tend to show that the 


(Continued from P. 176) 


with the respective formulas it would 
eliminate the risk of dimensions being selectd 
that would be disproportionate among them- 
selves and improper. This might have been the 
purpose that the authorities had in contempla- 
tion in prescribing the rules of the Ayadi- 
Sad-Varga in all the architectural treatises. 
The testing of measurements by the Sad- 
Varga thus formed one of the most important 
points to be followed in architecture and 
sculpture, and we find a reference to it in 
these ancient works so many times and 


almost without exception wherever there 
are any specifications prescribed ‘ 

Mr. V. K. R. Menon has worked these 
formulas to their most logical conclusions, 
though all his conclusions cannot be accepted 
without some modifications—vide his pamphlet 
‘Six Canons of Indian Architecture’—the 
details of which may be avoided l.ere and 
the reader is referred to Dr, Acharya’s 
Encyclopaedia for some of his conclusions 


with comments of the {earned author otf the 
Encyclopaedia. 


Digitized by srujanika@gmail.com 


178 


important qualities of imagination and initia- 
tive so, essential to scientific development, 
were widely spread geographically and were 


not the exclusive possessions of any one 
race. 


The evidence for an indigenous Mayan 
science can best be presented along five 
lines, namely, their number system, mathema- 
tical methods, time system, astronomical! 
observations and predictions, and the difficul- 
ties which would have been encountered in 
transporting their science around the world. 
The Mayan number systen was based on a 
scale of twenty, which suggests that it came 
originally from a region with a warm climate, 
where counting was done with both fingers 
and toes. This contrasts with an almost 
universal scale of ten eleswhere. A place- 
value system of numeration with bar-and-dot 
numerals arranged in a vertical column 
bears little resemblance to a Dplace- 
value system with Arabic numerals in a 
horizontal line. Also the fact that the third 
unit in the Mayan system corresponded to 360 
rather than 400 of the units in the first place. 
suggests that their arithmetic was devised to 
be useful in astronomy. The use of a zero by 
the Mayans early in the Christian era would 
indicate another variance in the number 
system. A change from a scale of ten to a 
scale of twenty would be most unlikely after 
a fair competence in mathematics and science 
had been achieved. 

Their multiplication was accomplished by 
continued addition, as it is in modern compu- 
ters. Their sinplest multiplicaticns required 
a considerable amount of space. Almost all 
of their multiplications which have come 
down to us were the result of their search for 
relations between the various synodic periods 
of the Sun, the Moon, and planets. There 
is evidence in the Dresden Codex to support 


the contention that they tried to tie solar 
eclipses to Venns phenomena; this will be 
presented jater. 


The Mayans appear to have had no 
fractions, ordinary, decimal or vigesimal; but 
they did have something which served them 
almost as well. They looked for integers a 
and b, say such that aV=bY, where V is the 
synodic period of Venus and Y is the length 
of the tropical year. They knew for example, 
that 5×584=8x 365. They also knew that 
46 × 260= 119602 405 × 29 531, that is, 11960 
days was a cloce approximation to 405 lunar 
synodic periods, and that it was useful as a 
solar eclipse period. At this point, one may 
make the comment that if the Mayans had 
gone on, undisturbed by invaders, they were 
more likely to have developed continued 
fractions, than ordinary, decimal, vigesimal, 
or sexagesimal fractions. They seem not to 
have attempted division though occasionally 
a longer interval of time was broken up into 
an integral number of sub-intervals. More 
often, they broke up an interval into unequal 
sub-intervals. They were not moving in the 
direction of division. 


In their time system, they appear to have 
been satisfied with a day-count in integers, 
— — and not to have bothered with any kind 
of timekeeper, sundial, water clock, etc. This 
does not imply that they did not have thoir 
own crude devices for determining noon or 
midnight, or in longer intervals, the solstices 
and equinoxes. There Long Count was similar 
to our modern Julian Day number, though not 
necessarily counted from a fictitious early 
date. Our Julian day Number was counted 
from January 1, 4713 B. C., while the Mayan 
Long Count started trom a date —3391, July 
23 (or by another correlation, not based on 
astronomical evidence, —3113, September 7). 
Some persons have said that the Mayans 
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could not possibly have carried the Long 
Count over such a long time, but there are 
two bits of evidence to the contrary which 
should be taken into account. One is that by 
the Smiley correlation, which was based on 
astronomical evidence alone, the zero-date 
of the Mayan calendar fel! within two days 
of a summer-solstice date, as estimated by 
modern tables. Two days in 5360 years repr- 
esents an accuracy of one part in a million, or 
an uncertainty that might reasonably be 
expected from modern tables extended that 
far in the past. One has a choice then of 
crediting the Mayans with a careful keeping 
of the Long Count over a long interval! of 
time, or an amazing sophistication in mathe- 
matical matters. ’ 


The other bit of evidence pointing to a 
real zero date and a Long Count which was 
over 1, 300, 000 days about 350 A. D. lies in 
a statement by Eduard Seler (1904). (In his 
“Venus Period in Picture Writings’, we find 
beginning on page 357, line 10: 


“Inany case, Mamalhuaztli could only 
have been a constellation situated somewhere 
below 20° north latitude since it rose at a 
point due east from the Mexicans. denoting 
for them the cardinal point east 


*“Colotl, ‘“‘the Scorpion”, ... -.. must have 
been a group of stars diametrically opposite 
to Mamalhuaztli, situated likewise somewhere 
below 20° north latitude. It marked the 
cardinal ‘‘point west for the Mexicans. 
Perhaps it was Arcturus. Sahagun says that in 
some regions the constellation was called 
“the wagon’’; that the Mexicans called it 
“‘Scorpion‘’ because it had the shape of that 
animal; and that it bore this name in many 
parts of the world. This last remark of Father 
Sahagun seems to indicate that he identified 
it with Scorpio, of ancient astronomy. This 
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would imply one of the most remarkable 
coincidences in the nomenclature. | do not 
consider this supposition admissible, since 
Scorpio of the ancients was situated far to 
the south — — from 20° to 40° 
latitude.” 


south 


lt is clear that Seler failed to take into 
account the effects of the precession of the 
equinoxes, and there is some question if he 
understood that only a body on the celestial 
equator is seen to rise precisely in the east 
and set exactly in the west regardless of the 
latitude of the observer. It seems probable that 
“Mamalhuaztli’’ of the Mayans (astllejos in 
Spanish, or sticks of wood in English) was the 
Hyades, a part of Taurus, and “‘‘Scorpio’’ of 
the Mayans wasin fact our Scorpio. In any 
case, we are now ab!e to answer the question, 
“when, if ever, were Antares of Scorpio, 
Alcyone of the Pleiades, and Aldebaran of 
the Hyades on the celestial equator ?” The 
answers, respectively 3739 B. C., 2950 B. C., 
and 2106 B. C. are such that one may 
hazard a guess that the Pleiades and some 
bright star in Scorpio did at one time, mark 
the east and west points of the horizon as 
they rose and set in Central America. It may 
be noted in passing that in 3345 B. C. (near 
the zero date of the Mayan calendar. the 
declinations of Antares and Ailcyone were 
respectively —2° 12-2' and —2° 10.7’ and 
their right ascensions were 173- 44! and 
345° 01 - 4’. Thus at that time, they rose and 
set at the same points, and they were almost 
180° apart. Also one finds that on the zero 
date of the Mayan calendar, Procyon in Canis 
Minor was precisely on the celestial equator 


and Pollux in Gemim passed through the zenith 
at Chichen Itza. 


This materia! is also evidence 
antiquity of Mayan astronomy. 


of the 
One may 
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argue that the Mayans might have deter- 
mined mathematically that there had been a 
time in the past when the rising and setuing 
points of the Pleiades and Scorpio marked the 
east and west points of the horizon, but 
again this requires a much higher degree of 
sophistication than would observation over a 
very long period of time. 


Next consider the matter of predicting 
solar ectipses, Ina table such as Robert 
Schram’s ‘,Tafel zur Berechnung der Mond- 
phasen” (1882), one finds a basic table built 
on two eclipse periods, the saros of 6585 1/3 
days anid the Inex of 10, 571-95 days. Since 
the former is slightly too short and the latter 
too long, one can, by combining them in the 
right proportions, move forward over long 
periods without a continual compounding of 
errors. The Schram table runs from — 4707 to 
+ 2403.- Since the Inex has the smaller 


error, more Inexes will be used than Saroses, 
about seven Inexes to one Saros in Mayan 


times. Similarly the Mayans in the Dresden 
Codex used two different eclipse periods, 
the Thix, 9360 days (= thirty-six x 260) and 
the Fox, 11960 days (= forty-six x 260). The 
two periods have errors of opposite sign, that 
of the Fox being nuinerically smaller than 
that of the Thix. They showed a surprising 
knowledge of mathematics, or should we say 
an amazing ingenuity, when they cumbined 
two Foxes with a single Thix, [2 (11, 960) + 
9360 = 33, 280; Dresden Codex, page-— 24, 
colunin 6] to vbtain an eclipse period longer 
and better (percentage-wise) than either the 
Thix or the Fox. The longest eclipse period 
given in the Dresden Codex is over 1250 
years and has an error of only about five 
days. 


By noting that the so-called Venus Table 
in the Dresden Codex has differences of 


dates amounting to 9360 and 11960 days, it 
becomes clear that the Venus Table was 
really a Venue- Solar Eclipse Prediction Table, 
and the so-called Lunar Table was really a 
Solar Eclipse Warning Table. (See Smiley 
(1970) ). Since reither the Thix ror the Fox 
appears to have been reported in the litera- 
ture of the Orient, it seems safe to assume 
they originated in the Americas. 


The Mayan system of tying together the 
various planets and the moon in a time-grid as 
witn2ssed by their recording of dates when 
two planets were simultaneously in conjunc- 
tion with the Sun, or when Venus was reappe- 
aring after an inferior conjunction with the 
Sun at the time of a solar eclipse visible in 
Central America, 9-9-9-16-0, 1 Ahau 18 Kayab, 
A. D. 344, December 21 represents an inde- 
pendent approach to the problem of observ- 


ing and“ predicting solar, lunar, and 
planetary phenomena. 
Another scientific area in which the 


Mayans appear to have made great progress, 
seemingly without outside help, is in meteor- 
ology. We find in the Dresden Codex, pages 
69-74, certain dates associated with 9 Ix and 4 
Eb shown with water pouring down across 
them (from the sky ?), presumably days on 
which heavy precipitation had been observed. 
From several such dates, some evidence has 
been found of a possible periodicity in hurri- 
canes. (Smiley, 1967) In any event, this is a 
case where the approach was scientific rather 
than astrolagical. In other words, the day 
was not predicted nor recorded as a ‘‘bad 
luck day’’ but as a “rainy day’. Of course, 
rain might have been counted as ‘‘good luck” 
by a farmer and as “‘bad ‘luck‘’ by someone 
else One can say with some confidence that 
if Mayan meteorology was as good as Mayan 
astronomy or mathematics, it' will pay some- 
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one to examine with care their work in this. 


field. 


Next we consider the problem of carrying 
a day-count around the world. If the Mayans 
came originally from the Orient by the way 
of the Bering Straits as has so often been 
assumed, picture the difficulty of crossing the 
ice in the wintertime when, if they strayed 
north of the Arctic Circle, the Sun would not 
rise, or in the summertime when the Sun would 
not set... Or consider two parties travelling 
from the Orient to Central America, one 
going east and the other west, and neither 
straying too far north or south; picture their 
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The Sun Temple at Mundira 


The Skanda Purana in its present form is 
a medieval work. The name of the Nagara- 
khanda section of this Purana is associated 
with the Nagara Brahmanas of Gujarat, and 
the section deals mainly with the holy spots 
in Hatakeswara which is located in the 
present Ahmedabad District of Gujarat and 
contained the city of Camatkarapura identi- 
fied with Anandapura ( modern Vadnagar ), 
also called Nagara whence the Nagara 


D. C. Sircar, Calcutta University 


Brahmanas are supposed to have received’ 
their name.? 

Chapter 67 of the Nagara-khanda mentions 
three famous images of the Sun-god, ‘the 
first in Eastern India, the second in Mid-India 
and the third in Western India, though all 
the three were supposed to combine into 
one image worshipped in a temple in Hata- 
kesvara. This is indicated in the following. 
stanzas (verses 1-6) : 


tath=anyad =api tatr=asti Bhaskra-tritayam subham | 
yais =tustais= trisu lokesu manavo muktim = apnuyat || 


Mundiram prathamam tatra Kalapriyam tath=aparam | 
Mulasthanam trtiyan=ca sarva-vyadhi-vinasanam {|| 


tatra sankramate Suryo Mundire rajani-ksaye | 
Kalapriye ca madhy-ahne Mulasthane ksap-agame {|| 


tasmin kale naro bhaktya pasyed=apy=ekam=eva ca | 
krta-ksano ‘naro moksam satyam yati na samsayah || 


Mundirah purva-dig-bhage dharityah sruyate kila | 
madhye Kalapriyo devo Mulasthanam tad-antare || 


tat katham te trayas=tatra sanjatah suta Bhaskarah | 
Hatakesvaraje ksetre sarvam no bruhi vistarat || 


Of the three places sanctified by the 
presence of images of the Sun god, Mula- 
sthana is well known and the location of 


Kalapriya is also satisfactorily established; 
but the locaticn of Mundira seems to be 
otherwise unknown Mulasthana is modern 


OPP Peeper pam nde pee eae 
1. Cf. Sircar, The Sakta Pithas, p. 25, note 2. It mentions Ramanuja ( 11th and 12th 


centuries A D. ) in the Visnu-khanda, Chap 21, 


2. See Dey, Geog. Dict,, s. v. Hataka and Camatkarapura. 
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Multan, headquarters of District of the 
same name in the Punjab region of West 
Pakistan. It is situated near the left bank of 
the Chenab in lat. 30° 12’ long. 71° 30 45. 
Mulasthana is famous in the Puranas as the 
place of the Sun-god.’ The Yadava prince 
‘Samba is said to have worshipped the god at 
this place and was cured of leprosy. The 
great Sun-temple at Multan was seen by 
Hiuentsang in the seventh century and is 
‘referred to by Al-Biruni in the 
century.” 


The identification of Kalapriya with Kalpi 
in the Jalaun District of U. P., lying on the 
southern bank of the Jamuna, lat. 12° 4’ long. 
88° 18’ is also certain.3 It is at this place that 
the Rastrakuta emperor Indra III (915-28 A.D.) 
crossed the Jamuna in the course of his expe- 
dition against Kanauj, then the capital of the 
Gurjara-Pratiharas. The Varaha Purana speaks 
of a temple of the Sun-god at Kalapriya or 
Kalpi, which is located to the south of the 
Jamuna.* 


The location of Mundira, where the Sun- 
god was .worshipped under the name 


1. See Bhavisya Puran, Brahma, Chap. 74; Brahma Purana, l. 
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Mundirasvamin, is not clear from the passage 
quoted above from the Nagara--khanda, 
which, however, places it in Eastern India 
(purva-dig-bhage dharitryah ). This is possi- 
bly also suggested by the fact that the 
Sun-god was worshipped at Mundira at 
sunrise in the morning, at Kalapriya at noon 
and at Mulasthana at sunset in the evening. 
Mundira was thus situated in Eastern India, 
cosiderably to the east of Kalpi. The expres- 
sion sruyute kila, ‘as we have heard it 
reported, seems to suggest that the author of 
the stanzas heard an old tradition about the 
existence of Mundira in Eastern India, but had 
no personal krowledge about it. 


The most important Sun temple in Eastern 
India, which is regarded as ‘the most equisite 
memorial of Sun worship in India’, stands at 


‘Konarak (lat. 19° 54°, long. 86° 10’ ), on the 


shore of the Bay of Bengal, nineteen miles 
north-west of Puri in Orissa.’ There is no 
detinite evidence that any other temple of 
the Sun-god, of all-India celebrity, existed in 
Eastern India. The latitudes and longitudes 
of the three places show that they stand on 
the same line drawn from the south-east to 


140; cf, Dey, Geog. 


Dict.' s. v. Mulasthanapura. Dey says that the old city of Multan was situated on both banks 
of the Ravi. This is doubtful though the frequent changes in the courses of the rivers are well 


known 


2. Watters, On Yuan Chwang'’s Travels in India, Vol. il, p. 254; Sachau, Alberuni’s 


India, Vol. 1. pp. 116-17, etc. The mistakes in the Chinese pilgrim‘’s account led Watters to doubt 
the identification of Mou-lo-san-pu-lu with Multan; but the mention of the great Sun temple 
makes it absolutely certain. Hiven-tsang speaks of the image at Multan as made of gold while 
Al-Biruni mentions it as made of wood. The priests must have made the wooden image (of little 
value as a loot) after the golden one had been taken away by the iconoclasts, But even this 
could not save the image and his temple, 

3. Sircar, Stud- Geog. Anc. Med. Ind., 2nd ed., pp. 303 ff. 

4. See below; also V, V. Mirashi, Stud. Indo/,, Vol. t, p. 38. 

5. Cf. Hunter, A Statistical Account of Bengal/, Vol. XIX, pp. 84 ff. The name is 
Sometimes written ‘Kanarak’. 
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the north-west, Kalpi standing almost 
exactly in the middle of the distance between 
Konarak and Multan. It is therefore possible 
that, by Mundira, the Nagara-khanda section 
of the Skanda Purana refers to Konarak.! 

Kalinga (comprising parts of Orissa and 
Andhra Pradesh ) is mentioned as the country 
of Aditya or the Sun in a list relating to the 
nine grahas in the medieval Asvalayana 
Grhyasutra Parisista, probably with reference 
to Konark.? 


In the copper-plate grantss of the 
successors of the Ganga king Narasimha | 
(1239-65 A D.) of Orissa, we have a stanza 
referring to the construction of the temple of 

(Sur-god) by the said king at 


Konakona, i. e. modern Konark, which name 
is probably a modification of Konakonarka, 
‘Arka (Sun-god) of Konakona’. The worship of 
the Sun at Konarak is mentioned in some other 
Puranas. Thus the Brahma Purana,” another 
medieval work in its present form, speaks of 
the gre2t importanc~ of the Sun-god named 
Konarka or Konaditya worshipped on the sea- 
shore in the Odra or Utkala country. The 
mention of the locality as Konakona -in the 
thirteenth century epigraph seems to suggest 
that Konarka is not so called because of its 
position ‘in the north-east cornor (kona) with 
respect to Puri®’, 

Since king Narasimha | was a devotee of 
the god Visnu with some inclination to the 
original Saivism of his ancestors® it may be 


Usmarasmi 
APD ee ge eee Pe en ee Ge EA DA Oe 


1, R.'C Hazra (Studies in the Upapuranas, pp 105 (f ) identifies Mundira with Konarak, 
2, See T. P. Bhattacharya, The Canons of Indian Art, 1963, p, 489. For the late date of 


such lists found even in the Asvalayana Grhyasutra (not to speak of its Parisista,) see 
Winternitz, A History of Indian Literature, Nol, 1., 1927, p. 471, note 2 ‘‘The date of the 
Asvalayana Grhyasutra is, however, entirely unknown, and lists cf this nature could easily have 
been enlarged at any tim> in Asvalayana’s school. For this resson, we are not justified in drawing 
a chronological conclusion from this passagpe.’”’ The passage in question relates to the mention 
of Bharata and Mahabharata in a list of teachers and sacred books ( Il, 4. 4.). 


3. See, e. g., the Kendupatna plates (first set of Narasimha 11, edited by N. N, Vasu in 
Journ. As. Soc. Beng., Vol. LXV, part !, 1896 pp. 229 ff ; the Asankhali plates of the same king 
in £ 3. Ind., Vol. XXXI, p 123 ttext lines 134-35) ; 

kurvan prakasam =anisam dvijasac=ca krtva 
merum tulapurusa—mukha—mahartha—danaih | 


sthatum suraih saha mahat kalay=atrao Kona 
kone kutirakam = acikarad=Usmarasmeh |! 


4. See Chapter 28. 


5. Cf. R, C. Hazra, Studies in the Upapuranas, Vol. 1, p. 105, note 164; M, M. Ganguly 
Orissa and her Rermnains p. 437. 

6. Ep. Ind., Vol. XXXII, p. 43. The king's father Anangabhima Ili dedicated the Ganga 
Kingdom to -the god Purusottama —Jagannatha of Puri and thenceforth the ganga Kings and 
their sucessors ruled the Kingdom. theoretically as vassals of the god.See Sircar in Indian Studies : 
Past & Present, Vol, Vill, No 3, April-June, 1967, pp 269 ff. ; also Sircar, Studies in the 
Religious Life of Ancient aud Modieval jndia, pp. 59 ff. 
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that the king was not a special devotee of the 
Sun so that he could have installed the Sun- 
god at Konakona after being cured of a 
desease like leprosy through the god’s grace; 
otherwise, he only constructed the temple or 
made arrangements or paid money for its 
construction at the entreaty of the devotees 
of the god already in worship at the place; 
but, in any case, it is difficult to be sure that 
Mundira was the older name of the place 
because, in that case, the celebrated name 
would probably have been used in the inscrip- 
tions. In case Narasimha | installed the god 
in the middle of the thirteenth century, 
Mundira may have been different from 
Konarak, because all the Puranic references to 
the place may not be later than the said date. 
It may be noticed that the epigraphic verse 
speaks of the construction of the temple and 
not of the installation of the god. 


The Bhavisya Purana! says that the three 
famous places of Sun worship in Jambu-dvipa 
are Mundira, Kalapriya and Mitravana (in the 
Puniab) and that the god resides permanently 
at Sambapura (in Mitravana, i. e. at Multan). 
Elsewhere in the same Purana?®, the name 
Mundira is given as Sutira (literally, ‘the 
beautiful [seaj-shore.’) In the place of Sutira, 
Kalapriya and Mitravana the Bhavisya Purana 
elsewhere mentions Pundirasvamin (sic— 
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Mundirasvamin), Kalapriya and Mulasthana® 
and also Sundirasvamin (sic—Mundirasvamif), 
Kalapriya and Mitravanat, This would 
suggest the identification of Mitravana and 
Mulasthana or the location of Mulasthana 
in Mitravana. The Varaha Purana®S refers to 
three images of the Sun-god installed by 
Samba, the first on the Uday-acala, the 
second called Kalapriya to the south of 
Yamuna and the third called Mulasthana on 
the Astaman-acala. This would equate Uday- 
acala and Mundira. 


According to another section of the 
Skanda Purana,3 the Sun resides in the morn- 
ing as Mundirasvamin at Gangasagarasangama 
at mid-day as Kalapriya on the bank of the 
Yamuna and in the evening as Mulasthana on 
the bank of the Candrabhaga. The Samba 
Purana’ says that Mundira was the name of 
the Sun-god installed in the Sun’s penance 
forest (in Orissa) on the sea-shore. This would 
suggest the identification of Mundira with 
Konarak,. It has, however, to be noted that 
the said section of the Samba Purana is an 
interpolation in the original work, according 
to Hazra® who thinks that it was inserted in 
the Purana for the special purpose of glori- 
fying the sanctity of the Orissan holy places. 
Even the name Mitravana, situated on the 
bank of the Candrabhaga in the Punjab, has 
been applied to the Orissan holy place,° The 


1. 1,72, 4—6, see Hazra, Studies in Upapuranas, p. 101, note 151. 
2. 1, 129. 16b-17a. The stanza speaks of the Sun’s proximity at Sutira in the forenoon, at 
Kalapriya at mid-day and ‘here’ (Mitravana) in the afternoon. 


3. lI. 189. 23-26. 

4. 1. 55. 27. 

5. Chap. 177. 

6. Prabhasakhanda, |. 139, 11-12a. 
7. Chaps, 42-43, 

8, op. cit., p, 99. 

9. Samba Purana, 42. 2. 

24 
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name Candrabhaga was also applied to an 
Orissan stream, a branch of the Praci river.! 


The Skanda Purana reference to the 
worship of Mundirasvamin at Gangasagara- 
sangama may suggest that originally the god 
was associated with the holy confluence of 
the Ganga and the sea, even though, like the 
name Candrabhaga applied to an Orissan 
stream, some locality in the Puri coast may 
have later been called Gangasagarasangama?. 
This seems to be supported by the Varaha 
Purana reference to Mundirasvamin‘’s worship 
on the Uday-acala which was the mythical 
Sun-rise mountain on the eastern fringe of 
India: The name Udayagiri, however, was also 
later applied to a spur of the Assia range in 
‘Orissa. It may, however, be noticed that both 
the Sun-rise mountain associated with ‘the 
ftastern Sea’ and the confluence of the Ganga 
and the said Sea are sometimes placed on the 
eastern boundary of the Indian Cakravarti- 
ksetra®, but neither Puri nor any other place in 
Orissa enjoys that distinction. On the other 


hand, Puri 
Southern Seat, 


is often associated with the 


We had occasion to discuss the ancient 
glory of the Gangasagarasangama which was 
originally the greatest tirtha in Eastern India 
situated near the eastern border of India and 
to show how, on the decline of the importance 
of Gangasagarasangama, its glory was gradu- 
ally appropriated by the medieval Puri-tirtha®. 
The transport of the names Gangasagarasan- 
gama, Udayagiri and Mundira to Orissa may 
be ascribed to the above period. 


It may be noted that the Bhavisya Purana® 
mentions Gangadvara, Gangasagara, Kalapriya 
Mitravana and Sundirasvamin (sic—Mundira- 
svamin) in list of tirthas to be named at the 
bathing ceremony of the Sun’s image during 
its annual worship. This may also refer to an 
age after the grafting of Mundirasvamin to 
Orissa. What is interesting here is that 
Gangasagara is associated with the worship of 
the Sun-god. This is an aspect of the tirtha 
which seems to have been later forgotten. 


NOOO OOOO OD 0 


1.. Hazra, op. cit., p. 106. 


2. See Hazra, op. Cit., p. 107 


3. Cf, Sircar, Studies in the Geography of Ancient and Medieval India, 2nd ed., pp. 
9 ff. ‘(for the Sun-rise mountain) and p, 11 (Ganga-samet-ambudhi in the Gaudalekhamala, p. 36, 


verse 7.) 


4. See Journ. As- Soc., Letters, Vol. 


XVII, p. 


25 (Sri-Purusottam-katake Daksina- 


mahodadhi-tire), Ep. Ind. Vol. XXVIII, p. 257 (Sri-Purusottama-ksetre Daksina-tirtharaja- 
tate), ibid. Vol. XXX, p. 322 (Velayam Daksin—abdher = Musaladhara—Gadapani—samvasa— 


vedyam.) 


5. Studies in the Geography of Ancient and Medieval India, 2nd ed., pp, 220 ff. 


6. 1.55. 24-30. 
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Among the Navagrahas, Surya occupies an 
important place. Surya, the source of all 
energy has been the object of veneration 
from very early period. The representation of 
Surya differs from one region to another 
region and a study of the sculptures of Surya 
in stone, metal and wood belonging to 
different regions will reveal this. For instance, 
Surya is represented in the north with sandals 


in the feet whereas in the south, the figures 
of Surya are depicted without sandals. 


The popularity of sun worship in India is 
proved by the existence of sun temples, 
images of the Sun in other temples and the 
figure of sun on some early coins. We have 
references to sun worship in our ancient 
literary works tike the Vedas, the epics and 
the purana. According to a theory, the 
worship of the Sun in the form of images was 
due to Magian influence and this is proved by 
the Seythian coins, seats and inscriptions. It 
is probable that at the time of the Sythian 
kings a different form of sun worship was 
introduced in Northern India by Magi priests 
who called their god Mithra. Possibly these 
Magi priests could have established the first 
settlement at a place called Mithravana on 
the banks of Chandrabhaga in the Punjab and 
in that placed they founded a city called 
Mulasthana identified with modern Multan. 
The word Mulasthana is explained by the 
scholar as original place of settlement or 
original place of the Sun. One of the possible 
reasons for this cult of sun worship introduced 
by the Magias to become popular was their 
innovations of an image form for the deity 


Sun Cult in India 


N, Sanxaranarayana 
Curator, Numismatic Section, 


Government Museum, Madras. 


that would easily appeal to the masses. 
Philostrapus mentions a temple of the Sun 
inside the city of Taxila. 


The sun cult had considerable royal 
patronage. Three ancestors of Harsha were 
called Paramadityabhaktas in Harsha’s inscrip- 
tion. Though Harsha was himself a Saivite, 
but inclined to Buddhism, he did not neglect 
Surya, for it is said that an image of Surya 
was established along with those of Siva and 
Buddha for fhe meeting of the quasi quennial 
assembly, One of the tutelary deities of the 
Salanvyayaves was Surya. Varmans and Senas 
of Bengal called themselves saures and that 
is worshippers of the sun god. 


There are a number of inscriptions 
recording the construction of sun temple and 
endowments made for burning lamps etc., 
The famous Mandasor inscription of 
Kumaragupta records the construction of a 
temple by a guild of weavers in A. D. 436. 


The legend of Samba as the mythical 
founder of the sun temple at Mitravana (in 
the Punjab) caught the fancy of the people in 
other parts of India to connect their own sun 
temples and images with that legendary 
founder Samba. The Saurapuram gives an 
interesting account of the characteristics of 
Sun‘s images, the method of construction of 
sun temple including the selection and 
preparation of the site, method of consecration 
of the image. In the same purana, seven types_ 
of the Surya images are mentioned and they 
are images made of gold, silver, copper, 
earthern stone, wood and painted. In the 
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case of the wooden images, the wood that is 
suitable is also mentioned. 

From a study of the available material like 
the temples, images, figures on the coins and 
travellers accounts it can be presumed that 
the cult was more popular in Northern India 
than in the South. We can find difference 
between the images of the Northern and 
Southern India. 


The Solar cult was popular in many parts 
of northern India ata considerably early 
period. Perhaps one of the early 
representations of the sun god was on the 
coins issued by Kaniska and Huvishka. In the 
catalogue of coins in the Punjab museum 
among other coins, white head mention the 
copper and gold coins of Kanishka and 
Huvishka with the representation of the sun 
god and this clearly shows that there should 
have been a kind of sun cult prevalent in 
India in the early centuries of the Christian 
era. This is corroborated by the statement of 
Philostrata about the existence of a temple 
for the Sun inside the city of Taxila- The cult 
should have gained further growth during the 
Gupta and post Gupta period as is evident 
from inscriptions like the Shahpar image inscrip- 
tions of Adityasena (672 A. D.) Deobarnarak 
inscriptions of Jivita Gupta and Mandasor 
inscriptions of Kumaragupta. Alberuni, the 
Arab Traveller in his travel accounts, says 
that the Hindus of Multan used to have a car 
festival called Sambapurayatra. Yuang 
Chwang records that he saw the magnificient 
sun temple at Multan and further says that 
the image installed there was of gold. 

In India, especially in the north and central 
india there are a number of temples dedicated 


to Surya. The temple at Konark in Orissa, the 
temple at Satrapada, the temple at Modhera 
in Gujarat, the temple at Orissa in Rajaputana 
the temple at Martand in Kashmir are some 
of the magnificient, Sun temples. The sun 
temple at Modhera is elaborate in design and 
rich in treatment and likewise the great 
temples in Orissa are rich in artistic 
embelishment and superb in their execution. 
The sun cult was not so wide spread and 
popular in South India but this part of India 


too yielded a considerable number of sun 
images. 


In the mode of representaton of the sun 
figures there are differences in the representa- 
tion from one region to another. The sun 
images discovered in Bengal are very elaborate 
in its representation. The figures of the deity 
are depicted with attendants, charioteer and 
chariot drawn by seven horses. On the 
contrary images of Surya in South India are 
very simple. The figure of Surya in South India 
is depicted with two hands holding lotus buds 
and having a halo behir.d the head without 
shoes, a characteristic feature noticeable in 
the sculptures of Surya from Northern India. 
Though in South India the figures of Surya are 
not so numerous and the cult so popular as it 
was in the north there are festivals like 
Pongal! on which day cooked rice, plantains 
and sugarcane are offered and the deity is 
worshipped. 


Surya, the sun god, known in different 
names in different countries at different 
periods was venerated as the source of all 


energy, given of light and eradicator of 
diseases. 


1. Konarka was Mula-sthana or main place of worship for the Sun-God and was known as Multan. 
This fact was right!y pointed out by Prof. D. C. Sircar in the previous article. 


—EDITOR— D. Pattanayak. 
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The present geographical region of South- 
East Asia includes India, Pakistan, Nepal, 
Ceylon, Burma, the peninsula of Indo-China 
(excluding Tonkin and north Vietnam) and 
all the islands know as East Indies. Eastern 
Asia, with which this region had long cuitural 
associations, comprises China, Tibet, Sinkiang, 
Mongolia, Korea Japan, Tonkin and north 
Vietnam. 


From the point of view of the cultural 
study, South-East Asia offers many common 
points. This is on account of the fact that 
the countries of South-East Asia, enumerated 
above, had long and abiding religious, 


social and commercial! contacts among them. 


Notwithstanding their loca! natural traits, 
these regions in the past were bound together 
with a common cultural link. From about the 
beginning of the Christian era till the end of 
the early Medieval period this link remained 
quite strong. India, no doubt, played a signi- 
ficant role in binding together the different 
regions. The good-will and co-operation 
that could be sustained among these countri- 
es for such a long period was mainly due 
to the cultural relations, based on the 
ideals as love and peace, instead of due to 
any political domination. 


The studies in the past history of South- 
‘East Asia during the last one hundred years 


India’s Cultural Relations 
with South-East Asia 


Prof. K. D. Bajpai 
University of Saugar 


have been amply rewarding, Thanks to the 
endeavours of a host of scholars, much 
valuable light has been thrown on the poli- 
tical and cultural history of the region. The 
cultural and commercial relations of India 
with her neighbouring countries of the south- 
east for a period of more than a thousand 
year are clearly known now. The previous 
theory of ancient India’s “splendid isolation’ 
has been exploded. 


The sources for the study of this extensive 
region aie numerous indeed. Apart from the 
Indian, Chinese and native literary sources, 
the number of inscriptions, mostly written in 
Sanskrit, is pretty large. Similarly the vast 
material in the form of ancient temples, 
stupas, monasteries and sculptures, discovered 
in various parts of the region, has been 
immensely helpful in this regard. Recent 
archaeological explorations and excavations 
conducted in various parts of Ceylon, 
Malaya, Indo-China and Indonesia have shed 
welcome light on South-East Asia’s past. 


It is not possible for me to deal here, even 
briefly, with all the facets of political and 
cultural history of this fascinating region. 
1 shall try to discuss here a few major points 
which have occurred to me. 


Recent archaeological researches in Mala- 
ya, Indo-China and Indonesia have brought 
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forth some evidence to indicate that before 
the Hindu advent in these lands, their origina! 
inhabitants had developed their primitive 
cultures. Besides hunting and fishing, they 
knew the cultivation of land and produced 
sugarcane, bananas and other fruits and pro- 
bably rice also. Domestication of animals 
was also known to them. They were good 
navigators and prepared boats of various 
types, like the wooden houses which they 
built to live in. They knew the use of iron and 
other metals. They had a social and politica! 
set-up with their chiefs to 
protect them. 


control and 


It is to be conceded that the natives of 
these regions learnt the advanced civilized 
life, as understood even in those days, after 
they came into contact with indians. It is also 
noteworthy that beginning from the first 
century A.D. to the early Medieval times there 
were several waves of immigrants from India, 
who settled in south-eastern foreign lands 
from time to time. The early settlers hailed 
from Bengal and Kalinga and from the 
southern coastal regions. Afterwards, people 
from Gujurat and Saurastra also made their 
long voyages to the south-eastern lands. The 
controversy regarding the superiority or 
dominant role of one particular region of 
India over the other in regard to the coloniza- 
tion in South-East Asia is to be given up in 
view of the fact that during the early 
centuries of the Christian era, the entire 
country was culturally one integrated whole, 
with a composite culture pervading almost 
the entire Indian Sub-continent, 


Indian merchant class, no doubt, played 
the main role in the discovery and eventual 


a: 


colonization of several parts of South-East 
Asia. These traders were helped by the 
Ksatriyas and the Brahmans alike. The 
Ksatriyas, many of them disgruntled at home 
or too enterprising, must have been pursuaded 
by the Vaisya traders to seek their fortunes 
in distant lands. The Sastropajivi Brahmanas 


did not lag behind their Sastropajivi 
brethren in this respect. Like the 
Ksatriyas, a section of the Brahmanas 


might have found their homeland’s atmos- 
phere rather uncongenial to them. Some of 
them were perhaps finding it quite difficult 
to depend on the Sastras for their livelihood. 
They were probably led to believe that 
“hungry men cannot eat grammar, thirst 
cannot be quenched by the juice of poetry, 
by prosody nobody has been able to uplift 
his family. It is therefore, good to concentrate 
on earning gold only, as all the qualities of 
a learned man are fruitless (without it.) 
The craze for the yellow metal and the 
prospects of a superior position in a foreign 
land must have influenced a good number 
of Brahmans who, for their sake, left their kith 
and kin. Their Siddhayatras were highly 
successful, because a large number of them 
settled themselves in the new colonized’ 
lands and did not think of coming back to 
their mother-land. They married the local 
girls and adopted themselves to the local. 
circumstances. A contented household life,. 
respect and dominating position in society 
and the gaysome religious celebrations of 
the new place were sufficient causes for this. 


It must be admitted that the Brahmanas, 
more than any other class of the Indian 
settlers, worked with a missionary zeal to 
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propagate Sanskrit language and Indian 
culture among the South-East Asian people. 
The other sections had great faith and regard 
for the [earning and generosity of the 
'Brahmanas and gave the all necessary help 
to propagate Indian culture. In the task 
of cultural propagation the broad Hindu 
‘outlook of Vasudhaiva Kutumbakam was 
followed. 


The respect for Sanskrit became so great 
in Malaya early in the 6th century A. D. that 
a Malayan Prince, called Bhagadatta, in 515 
A.D. wrote'to his contemporary Chinese 
ruler that “‘the precious Sanskrit is generally 
well-known in his land. The walls and 
palaces of his imposing cities are high and 
lofty as the mountain Gandhamardana.’’? 


As regards the nature of Indian religion 
“propounded in the South-East Asian countries, 
a controversy has been raised by some 
scholars. It has been presumed by one 
section that Buddhism had the upper hand in 
this region and that ‘the aristocratic Brahma- 
nism’ failed to carry conviction among the 
masses. This view does not seem to command 
itself. It may be remembered that during the 
‘Sunga-Satavahana rule it was the Vedic 
religion, in the form of several developed 
cults, which was popular in the north and 
south India. This fact is borne out by the 
contemporary literary and epigraphic sources. 
It is corroborated by a large number of 
monumental remains, relics of the plastic 
art, coins, seals and sealings, on which the 
Vedic symbology, in its varied forms, is 
‘noticeable. Side by side the vedic cults, were 
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developing the Jaina and Buddhist pantheons 
in an atmosphere of goodwill and toleration. 


The early relics so far discovered in 
various parts of Burma, Malaya, Indo-China 
and Indonesia leave no doubt in an objective 
mind that it was the Vedic religion, in the 
form of developed cults of Saivism, Vaisna- 
vism and other Puranic sects, which was 
predominent right from the beginning of the 
colonization of these regions. Numerous 
temples and Statues of Vedic and Puranic 
detities found in almost all the parts of 
South-East Asia, depictions of scenes from the 
Indian epics, inscriptional and literary evide- 
nces and the Vedic sacrifical posts (Yupas) 
discovered in Borneo and ଠother islands, 
constitute an eloquent testimony to prove 
this. Kalidasa, the great Indian poet, alludes 
to the installation of Vedic Yupas in the 
eighteen islands of the region’. King of 
Kambuja (ancient Cambodia), Fu-nam, Champa 
Borneo and other kingdoms seem to have 
vied with each other in performing Vedic 
Yajnas. Asin India so also in the south-East 
Asia Siva-worship was quite popular. Temples 
of Siva with various local names, such as 
Bhadnesvara Swami, Chandesvara, Randa- 
parvatesvara, were constructed. Festivals,with 
great pomp and show, were held in these 
temples which were attended not only by 
the local people but also by a large number 
of persons coming from far off places. Some 
of the new towns founded in Kambuja, 
named, Bhavapura, Isanapura, Ugrapura, etc. 
are significant in this connection. Worship of 
Vishnu, Surya, Ganesa and Devi was also 


1. Quoted by Prof. H, B, Sarkar in his paper ‘Some Aspects of the Indianisation of Ancient 
Malaya...... * Journal of the Asiatic Society, Vol. V1! (1966), No. 1, pp. 1-17. 


2. “gurafafascaguarg ees: | 
ଶମ TTT) TT TN fe GNI: 


Digitized by srujanika@gmail.com 


192 


quite popular. Looking to all this and bearing 
in mind the fact that the Vedic-Puranic 
religion had a great appear among the masses 
and was adopted by them in their popular 
beliefs and rituals for centuries together, the 
theory of the limited effect of the so-called 
aristocratic Brahmanism on the masses has 
to be rejected. 


Buddhism did play its significant role. The 
literary and archaeological evidence at our 
disposal is a proof positive to indicate the 
popularity of Buddhism not only in Ceylon, 
Burma ahd Malaya but also in Indo-China and 
Indonesia. The rulers of Tamradvipa 
(Ceylon) Burma and Srivijaya made great 
efforts to popularise Buddhism. 


It may be stated here that there was a 
continuous spirit of amity and toleration 
among the followers of the Vedic-Puranic 
faith and the Buddhists. This was responsible 
for the development of their different sects 
smoothly side by side in this region till the 
Indian culture was eclipsed by the Muslim 
domination. 


No plausible evidence has, however, been 
obtained to indicate that Buddhism had an 
upper hand over the Vedic religion. 

It is a well-known fact that foreign scholars, 
in quest of higher learning in Buddhism, used 
to visit centres like Nalanda and Vikramasila 


in India and sat at the feet of the world- 
famous scholars to solve their problems. 
Sometimes it was the other way also, the 


example of Atisa Dipankara can be quoted in 
this respect, who in fhe 11th century A, D. left 


Bharatiya Itihasa Parishad, New Delhi, 1966. 


Suvarnadvipa to meet the- 
Dharmakirti to 


Vikramasila for 
renowned Buddhist scholar 
learn at his feet. Dr, B. R. Chatterjj has 
shown! as to how after his return from 
Suvarnadvipa Dipankara visited western Tibet 
via Nepal after covering a long and difficult 
hitly track. The Sailendra rulers of Srivijaya, 
the Palas of eastern India, the rulers of 
Ceylon and of Western Tibet were great 
patrons of Buddhism and paid respect to 
scholars irrespective of their nationality. 


Little is known about the spread of 
Jainism in the South-East Asia, as the 
available material for this purpose is very 
scanty. In some of the records a reference 
to the Jina temples seems to occur. One of 
the Kambuja inscriptions incised on a big 
stone slab of Phimanakas (Face DK 485) 
eulogizes Indra devi, the learned queen of 
king Jayavarman Vi! of Kambuja, as an ideal 
professor, It is said about her that she used 
to give regular lessons to ladies in the palace 
and in the Bud dhist ard Jaina ? temples.? 


A critical and comparative study of the 
rich Sanskrit literature obtained in a variety 
of records all over the region is still a 
desideratum. Similarly the Mon-Khmer and 
Cam group of languages require a thorough 
study. The valuable work so far done by 
the Dutch, French and Indian scholars in this 
connection has been very fruitful. The Inter- 
national Academy of indian culture at New 
Delhi, which has already done commandable 
work in this field, deserves all encourage- 
ment 


——— 


1. B.R. Chatter}ji, ‘Indian Culture Abroad’, proceedings of the first session of 
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The study of the historical geography of 
the region is equally important. In our ancient 
literature references to the ocean-girdled 
South-East Asian countries are found in the 
terms like dvipantara, Sagarantaradvipa, 
ashtadasadvipa, etc. With the Hindu coloni- 
zation of the region, several big and smal! 
kingdoms, bearing Indian names, were 
established. Their names were Kambuja, 
Gandhara, Malava, Dasarna, Srikshetra, 
Kalinga, Utkala, Vanga, etc. The names of 
some of the towns in this area were 
Ayodhya, Mathura, Vaisali, Taksasila, 
Kausambi, Kusumanagara, Dwaravati, 
Vikramapura, Amaravati, etc. Some 
of the rivers of this region bore the 
names of Gomati, Sarasvati, Ilravati, 
Chandrabhaga, etc. 

It is necessary to examine critically the 
sources and the historical processes evolving 
the above geographical names. Equally 
important is the correct location of some of 
the rivers, place-names, etc. occurring in 
literature and inscriptions. It may be pointed 
out here that some of the geographical names 
of the Vedic Saptasaindhava and the conti- 
guous regions were gradually adopted in 
the Madhyadesa and thereafter in the eastern 
and some other parts of the country. This 
process did not stop there. It was continued 
in the South-East Asia. Several of the new 
settlements in Malaya, Indo-China and 
Indonesia derived their names from the 
original Indian janapadas or towns, from 
where the new settlers had migrated. 
References to such Indian places are found 
in the inscriptions and other records of 
South-East Asia. 

An example in this connection may be 
cited. Sometime back I tried to show, 
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on the basis of some reference in the 
Mahabharata and other records, that there 
was a jenapada called Vanga on the Makranm 
coast of Baluchistan. It is possible that our 
well-known eastern Vanga (Bengal) derived 
its name from the western one. Later on: 
when the people of Bengal colonized some 
parts of Malaya they named ore of the 
colonies near modern Patani on the eastern 
Malaya coast as Vanga ( Langga or Lang- 
kasuka of the Chinese records ). 


Indian river-names were also adopted for 
several of the rivers in the region. Some of 
the .rulers here founded new towns either 
after the names of the Vedic-Puranic gods 
or after their own Indian names. 


The name of Raktamrittika occurring in 
the well-known Brahmi inscription of the 
great navigator Buddhagupta, discovered in 
the Northern district of Malaya, baffled the 
correct identification in the past. The recent 
excavations by the University of Calcutta 
at village Rajbadidanga, dist. Murshidbad 
have yielded a large number of inscribed 
clay seals and sealings. Several of the 
sealings bear the Buddhist dharmachakra 


symbol of Jetvana and the Brahmi inscription 
“Sri Raktamrittika-mahavai-harikaryabhikshu- 
sanghasya’ (i. e. ‘seal of the celebrated 
Bhikshusangha of the great monastery of 
Raktamrittika’). The Brahmi script of these 
sealings is of about 400 A. D. and tallies well: 
with the inscription of Buddhagupta in point 
of time. There is no doubt now to locate: 
Raktamrittika of the Malaya inscription at 
Rajbadidanga, where the old town and great 
vihara of Raktamrittika (now called Ranga- 
err 


1. Dr. V. V. Mirashi Felicitation Volume (Nagpur, 1965), pp. 355-60. 
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mati)! was situated. Buddhagupta, a resident 

of this place in Bengal had gone to Malay, 

where, after the completion of his Siddhayatra 
he dedicated a stone tablet, bearing the 

symbol of a Buddhist stupa and the text of a 

Buddhist Sutra. 


Like the [literary evidence, the architec- 
tural and sculptural material in South-East 
Asia is amply rich A good deal of work has 
already been done in this field, but much 
still remains to be accomplished. The 
archaeological explorations and excavations 
in several parts of this vast region have 
brought torth new material and, alongwith 
it, some new problems. A comparative and 
detailed study of South-East Asian art, 
particularly with reference to iconography, 
is badly needed. The study of ancient archi- 
tecture of this region on the basis of the 
Sil/pa-texts, and its comparison with the 


extant Indian monuments is indeed a great 
necessity. 


The Archaeological Survey of India has 
done some praiseworthy work in Egypt, 
Afghanistan and Nepal. For sometime past it 
has been devoting a section to the archaeology 
of its neighbouring countries, in its periodical 
dndian Archaeology-A Review. But it may be 
admitted that due attention to the South-East 
Asian Archaeology has not been paid so far. 
It is hoped that Government of India and the 
University Grants Commission will rise to the 


occasion and will take some concrete steps in 
this connection. 


It is not necessary for me to give the details 
of the recent work done on South-East Asian 
studies. Several good bibliographies have 
been published during the last several years. 
Prof. Himansu Bhusan Sarkar has given an 
exhaustive list of the South-East Asian studies 
of the post-Independence period in this 
country in the publication entitled ‘Oriental 
Studies in India’ (brought out on the occasion 
of the 26th International Congress 
Orientalists held in New Delhi). 

The number of scholars working in this 
field cannot be regarded as adequate. A good 
number of devoted workers, with sufficient 
knowledge of the necessary original sources 
is now needed. 


Two distinguished Indian scholars, Prof. 
Ramesh Chandra Majumdar and Prof. K. A. 
Nilkantha Sastri, like the two great early 
Kaundinyas, have already enlightened our 
path to the South-East Asian Studies. It is now 
up to us to rise to the occasion and come in 
closer contact with this region, not for the 
sake of the yellow metal, and certainly not for 
any idea of colonization, but for an intimate 
understanding of the cultural links which 
happily bound our country in the past with 
this region for over a thousand years,—the 
links which are to be strengthened more and 
more for a correct appraisal of our common 
cultura! heritage. 


of 


1. S.R. Das, ‘Terracotta Seals and Sealings from Rajbadidanga excavations (1961-62), 
Journat of the Asiatic Society, Vol. Vill, No. 1 (1966), pp. 29-49, plates | and IH. 
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After an austere penance for six years 
Gautama Buddha attained Bodhi 
(Enlightenment) and preached the noble truth 
he discovered for the welfare of the world. 
This indeed created a stir in the world. His 
teachings are embedded in the Tripitaka which 
is regarded as the earliest available source of 
our information. It is very difficult to dive 
deeply into the abstruse intricacies of his 
teachings which can only be comprehended 
by those who are advanced in the path of 
spiritual progress Many exegetical texts 
were subsequently composed for proper 
understanding of his noble teachings. These 
works have indeed contributed greatly 
towards making Buddhism popular among the 
people of the world. 


His first discourse delivered at Migadava 
(modern Sarnath) to pancavaggiyas-his five 
quondam friends is known as the 
Dhammacakkappavattansutta (Turning the 
Wheel of the Law). It deals with cattari 
Ariyasaccani (four noble truths) viz., dukkha 
(suffering) samudaya (cause), nirodha 
(suppression) and patipada (the path, way). 
They are called noble truths, as they are 


1. 15 
rogahetur, arogyam, bhaisajyam iti—"’. 


Compare Yogasutra 


comm. 


Fundamental Teachings 
of Buddhism 


Prof. Anukul Chandra Banerjee 
M. A,, LL. B., Ph. D., F. R. A. S. (London} 
Dean of the Faculty of Arts, Calcutta University 


understood fully by the Aryas (Noble Ones). 
These four saccas (truths) ‘are nothing else 
but the four cardinal articles of Indian medical 
science, applied to the spiritual healing of 
mankind, exactly as in the Yoga doctrine’. 
Regarding the first noble truth, the Buddha 
maintained that life is full of misery and all 
worldly enjoyments are short-lived and are 
really source of pain and anxiety The second 
noble truth follows from the Buddha’s analysis 
of Paticcasamuppada (the theory of Dependent 
Origination). The Buddha holds that nothing 
is permanent in this world. All things are 
subject to change and our misery, like every 
other thing, is caused by a few conditions. 
The third noble truth is deduced from the 
second noble truth that the misery depends 
on some conditions and it must cease, if its 
conditions are completely removed. The 
fourth noble truth is derived from the 
knowledge of the conditions that cause 
misery, It is widely known as Majjhimapatipad’ 
(Middle Path) which advocates neither 
rigorous asceticism nor a life addicted to 
pleasures of the senses. It enjoins a monk 
to lead a moderate life with the bare 
ere 
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necessities in respect of food, clothing and 
the like. 


This fourth noble truth is also called 
Oriyaatthangikamagga (the noble eightfold 
path). It consists of eight good practices, 
viz., samma vaca (right speech), samima 
kammanta (right action), samma a Jiva 
(right livelihood), samma vayama (right 
exertion), samma sati (right recollection), 
samma samadhi (right meditation), samma 
sankappa (right thought) and samma ditthi 
(right view). Each of the practices makes 
an adept advance towards his goal in his 
life. These eight terms are further classified 
under three heads :—sila (moral precept), 
cittd (mental development) and panna 
(knowledge). The above first three practices 
lead to sila, the second three to citta and 
last two to panna. This eight-fold path 
removes tanha (desire) and avijja (ignorance) 
and creates true insight and intelligence. It 
further leads to upasama (tranquility of mind), 
abhinna (supernatural faculty) and ultimately 
to the attainment of Nibbana (eternal bliss). 
“If this Buddhist ideal of perfect life”, 
observes Dr. Rhys Davuns, “is remarkable 
when compared with the thought of India at 
that time, it is equally instructive when 
looked at from the comparative point of 
view.’ 


The theory of anatta (non-existence of 
soul) advocated by the Buddha forms the 
key-note of Buddhism. The Buddha denied the 
existence of soul which is not permanent and 
immaculate. According to him a being is 
composed only of Panca khandhas (five 
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1. American Lectures, p. 139. 


elements) which ate rupa (material quality), 
vedana (feeling, sanna (perception), samkha- 
ra (co-efficient of consciousness) and vinnana 
(consciousness). If these constituents are 
analysed it is found that there are no 
permanent entities like the self. As they are 
anatta (devoid of self) they are sources of 
suffering. From the Anattalakkhanasutta of the 
Vinaya Pitaka preached to the pancavagegiya 
monks we learn that ‘no self is to be found 
in any of the five khandhas, all of which are 
impermament and are subject to woe.”? All 
the five khandhas are void of atta (self). This 
doctrine of anatta (non-existence of soul), 
one of three characteristics of Buddhism, 
distinguishes it from all other religions. 

The Buddha accepted the doctrine of 
kamma (action). According to him "every 
living being has karma as its master, its 
inheritance, its congenital cause, its kinsman, 
its refuge. It is karma that differentiates all 
beings into low and high states’’.8 It lays 
down that ‘the actions of one existence are 
very closely connected with those of former 
or. future existences’. Actions determine an 
individuals future. Kamma (action) produces 
its effect then and there, :as things of the 
world are in a state of flux and they are not 
identical for any two moments. Buddhism thus 
lays the greatest emphasis on kamma (action) 
and the theory of kamma (actiod) is one of 
its cardinal features. Kamma (action) is 
further the main cause of patisandhi; (rebirth). 
Dr. N. Dutta writes, ‘without admitting the 
existence of the soul, the early Buddhists 
accepted the Upanishadic theory of karma; 
in other words, the inevitability of the effects 


2. G. P. Malalasekera, Dictionary of ‘Pali Proper Names, Vol. t, London, 1960, p. 62. 
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of deeds in regulating future births, and that 
-of the existence of havens and hells’ 2 


Paticcasamuppada (the theory of Depen- 
dent Origination) was Buddha’s another 
‘outstanding contribution to Buddhism. It is 
‘one of the modes ‘of causal rélation in 
Buddhism—the other being Patthananaya. It 
is ‘a mode marked by the simple condition 
-of the happening of a phenomenon on the 
occurence otf its sole invariable antecedent 
phenomenon’.? It states that things of the 
world are neither due to ekahetuka (one 
cause) nor are they ahetuka (causeless). It 
proves that things are due to nanahetuka 
(manifold causes). 

It is said that the Buddha realised at the 
third watch of the night the root cause of 
all sufferings and sorrows, which is comprised 
in samudayasacca (the second noble truth), 
the concatenation of causes and effects, 
namely, paticcasamuppada (the theory of 
Dependent origination) with its twelve 
nidanas (links) which are avijja (ignorance), 
sankhara (impression), vinriana,(consciousness), 
namarupa (mind and matter), salayatana 
(six organs of senses), phassa (contact), 
vedana (feeling), tanha (desire), upadana 
(attachment), bhava (existence), jati (birth) 
and jaramarana (old age and death). This is 
the wheel of life revolving day after day 
from birth to death and death to birth, 

Paticcasamuppada (the ‘theory ‘of Depen- 
dent Origination) is one of the most funda- 
mental doctrines of Buddhism, as the Buddha 
‘himself has declared: ‘he who realises 
Paticcasamuppada (skt. pratityasamutpada) 
sees dhamma (truth) and he who sees dhamma 
sees paticcasamuppada’. It is a very impor- 
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tant philosophical! doctrine in the Mahayana 
philosophy. Nagarjuna, the founder of the 
Madhyamika system has established his 
whote philosophy on paticcasamuppada. 
According to this doctrine, it is the nature 
of all bhavas (things) to depend on a number 
of causes and conditions for their origination, 
and what are so produced can not be said 
to have independant origination and are 
without any reality and nothing can, there- 
fore, be declared of such unreal things. in 
his Madhyamika Karika® Nagarjuna has further 
stated that looked at from the standpoint 
of sammutisacca (skt. samvritisatya, relative 
truth). pratitpasamutpada (paticcasamuppada) 
means origination of the world-order depen- 
ding on a concurrence of causes, but from 
the standpoint of paramatthasacca (absolute 
truth), it means non-origination at all times 
and is equated with Nibbana (skt. Nirvana). 


The Buddha always insisted on self 
reliance and taught people to pursue 
knowledge and practise essential virtues-viz., 
friendship, compassion, nonviolence, love and 
service to the people. Perfection in life can 
not be achieved without the practice of 
moral virtues. His lofty ideal, universal love, 
tolerance and practical approach to the 
problems of life had a wide appeal and made 
Buddhism popular not only in the land of its 
birth but also in far disant countries. Lastly, 
let us not forget his last sermon which 
epitomises the whole teaching of Buddhism 
to his disciples on the eve of his Mahapari- 
nibbana :— 

‘Vayadhamma samkhara, appamadena 
sampadetha ‘—’ subject to decay are 
compoud things; strive with earnestness’. 


1. The age of imperial Unity, vol. tt, p. 374. 
2. Tabbhavabhavibhavakaramattopalakkhito poticcasamuppadanayo. 


3. Ch. xxiv. 
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Some Notes on Philosophy of India 


(1) Well known is the fact that the civili- 
zation of India is much complicated and full 
of variety, for it arised and spread out in the 
area nearly as large as the European Con- 
tinent for three thousand and several hundred 
years. It is natural that the philosophy 
brought up in the area ... philosophy of India 
... is also much complicated and full of 
variety, and seems, as it were, the museum 
of philosophy. 

But seeing that Veda-Brahmanism in early 
years and Vedanta-Hinduism in latter years 
were the dominating thoughts, it seems that 
Indian philosophy has a consistency from 
ancient times to modern times and it is not 
impossible for us to explain this consistency. 


The philosophy of India is inseparably 
related with the religion. In India, philosophy 
went hand in hand with religion, and religion 
supported philosophy as its foundation. Their 
relation therefore, is not between master 
and servant or correlation as in European 
civilization, but that of equality. That is, in 
India, philosophy was neither obedient to 
religion as the servant of theology, nor 
developed in conflict with religion. 


Though the history of Indian philosophy 
rxtends over a long period of time and is 
rich in contents, accurate dates are not 


given to us. And it is impossible for us to distin” 


guish clearly between ancient, mediaeval and 
modern age just not like in the history of 


Esho Yamaguchi 


European philosophy. Accordingly we can: 
say it is the characteristic of Ind'an philosophy 
that various philosophies are united together. 
That is; a original thought which was brought 
about in ancient times did not give place to 
mediaeval and modern thoughts but has con- 
tinuously lasted on. Every system which came- 
to existence in history of india, even when 
new system was brought about later on, has 
been living together with latter one. This 
characteristic of Indian philosophy seems to 
be interesting compared with that of Europe 
and other countries. 


(2) So far as extant literatures, it is in 
Veda that we see the prelude of Indian philo- 
sophy. It Consists of the hymns for various 
gods which are divinities of nature, such as 
Indra ( God of the thunder ), Agni ( God of 
the fire), surya ( the Sun God) etc. This 
Veda is a proof itself, that is, srutividya 
which is the result of Avalokitesvara, and it 
corroborates people that they are certainly 
given by gods what they desire. 


People found themselves worth living and 
living together cosmically and socially from 
being delighted at gods by this corroboration 
of Veda. Consequently, rites which are per- 
formed in honour of gods by proclamation of 
this corroboration, are attached much impor- 
tance together with Brahmanas who rule: 
rites. This is why. the philosophy of vidya was 
born among Brahmanas, 
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People tend to think that the philosophy 
‘of vidya is polytheism on account of being 
hymns for every god. But it is mere poly- 
theism. in Veda, gods make mutual conces- 
sions about ‘highest place’ which is giver by 
rites at various place and time, or sit on 
‘highest place’ by turns. Veda, considering 
ekam sat ? (which rules gods) as a principle, 
explains the origin and development of gods 
of cosmos and all things. The principle of 
unutterable and incomprehensible cosmos; 
ekamsat? (often called prajapati etc.) is 
actually superior to cosmos and desiring to 
create cosmos, it originated and developed 
cosmos by himself and became gods and all 
things. Moreover, it included and exceeded 
gods and all things (unutterable, inexpressible, 
greatestjand smallest). Ekam sat, therefore, is 
nothing but the final goa! of gods and all 
things (which came of will come into 
-existence). 


The Philosophy of vidya developed with 
alternation of this principle (ekam sat). And 
people consider only one principle ( most 
original principle) the highest final goal and 
‘regarded it as an immortal light.eAs the philo- 
sophy of vidya which reveals the worth of 
‘the final goal of all things, they found karma- 
purifying which brings immortality to fruition 
-much better than rites (karmas). The sentence 
Which are formed in early upanisads, ... for 
example, ‘| am Brahman’® ‘This atman is 
‘Brahman’* ... are, as it were, catechism of the 
philosophy of vidya, and the sentenses such 
as ‘You are that’? ‘(atman is) neither this nor 
that’? are nothing but corraboration of this 
‘catechism. 


(3) In this way, Veda became a signpost 
of caste. Itis also useful for Brahmanas 
to keep their superiority. Only this philosophy 
.of vidya was originated as the immortal sign 
‘post of all things aiming at real brahmana 


199 


(tathagata) above caste (brahmana, ksatriya, 
vaisya, and sudra). But this philosophy 
admits the righteousness of caste-society. 
On the other hand, there were Some 
thinkers called sramana who aimed at real 
man outside the tradition or caste-society 
and hung out the immortal sign for caste- 
society. By sramana they mean one who 


always makes efforts, and Goutama the 
Buddha, the founder of Buddhism was at the 
head of sramana. 


They, ‘sramanas were against caste- 
society and systematized group by themselves 
claiming to stand for the equality of human 
rights, and they tried to found the group 
of real man who rid himself of the bad 
tradition of caste-society : the model of the 
group of ideal members of society who aim 
at the highest ideal (nirvana). They intended 
to build the ideal society ... pure country ... 
getting rid of the bad habit of tradition. It is 
noteworthy that the main subject of their 
group is human norm such as ahimsa, satya- 
graha etc., and is perfect autonomous co- 
operative system”... which purifies three 
karmans®.... 


The new philosophy of vidya about 
dharma of real man ... omniscience ... was 
thus taught by sramana. According to Buddha, 
the causality of reality and that of ideal are 
the relation of conformity being inside and 
outside. This is established by four noble 
truths ... pain, the cause (of pain), the extinc- 
tion (of) pain and the way (to the extinc- 
tion ) ... and pratityasamutpada (paticca- 
samuppana) of anyonyapeksa and of angas. 
Pain and the cause ( of pain ) are causality 
of reality and the extinction (of pain) and the 
way (to the extinction ) are that of ideal. 
And these developed systematically with 
anga-pratityasamutpada® and conform in- 
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separably with anyonyapeksa-pratityasamut- 
pada’. 

When we talk of pratityasamutpada, that 
of anyonyapeksa is ranked with that of anga 
But the system ‘avidya —~ samskara — jati— 
jaramarana’ conforms inseparably with the 
system’ ‘vidya —... asamskara —... ajati — 
ajaramarana’. This conformity is negative. 
Both systems, have as it were negative 
conformity. 


Realization of ‘deal through reality is after 
all, nothing but realization of the system 
‘vidya — aJaramarana’ ‘through the system 
‘avidya — jaramarana’. 


By seeding that every creature whose 
becoming old and death are inevitable fate 
is equally anitya (anicca) — duhkha (dukkha) 
— sunya (sunna) — anatman (anattan). 
Creature can realize immortality and fear- 


Jessness rejecting and being above Jaramarana. 


The problem is, therefore, that every crea- 
ture clearly sees anitya-duhkha-sunya-anat- 


man of its own being. 


It iis. thus, clarified that on account of 
seeing anitya-duhkha-sunya-anatman of its 
own being, its own being is only an assembly 
of certain elements and is not eternal atman. 


(Panchaskandhamaya) And at the same time, 
every kind of way of ascetic excercises 


(astangiko margah ) is also explained. 


(4) Such phitosophy of vidya of sramana, 
with the development of the group whose 


conducter was tathagata or jina, a typical 
sramar:a, had a great influence on caste- 
society of brahmana and systematically 
developed. 

The philosophy of vidya of brahmana 
whose authority was the highest goal of 
cosmos was established by perceiving identi- 
fication of Atman with Brahman. This karma- 


purifying way belongs only to a few elected 
men and does not belong to every one 
equally, for it is not easy for all men to 
perceive identification of Atman with 
Brahman Moreover, there are many aspects 
and thoughts to Atman and Brahman, we can 
not find any conclusion about them It is 
noteworthy that moksa was promised equally 
to everyone by tathagara, cor ducter of the 
group of sramanas Because for the first time, 
causality about moksa and amoksa was 
taught by him systematically as a inseparable 
relation and moksa was promised equally to. 
every one. With this, the philosophy of vidya 
of brahmanas Systematically tended to 
develop aiming at moksa equal to every 
one (mahayana-nirvana) -..... this tendency is 
seen in latter Upanisads!..., and caused the 
philosophical system of darsana established: 
every system of dharma of Buddhist 
school can be included among this3#..., 

Darsana clarifees moksa and amoksa with 
many principles gained by special logic and 
tries to realize equal moksa with practical 
exercises.!® They used logic of Nyaya and 
practical exercise of Yoga. As right mean- 
ings to gain right knowledge, Nyaya school 
teachs four meanings: direct perception 
( Pratyaksa), inference (anumana), analogy 
(upamana) and right affirmation (sabda). 
Causality of moksa and amoksa was explained 
intwo ways : by parinama-vada (pratityasa- 
mutpada!?) and arambha-vada (samavaya- 
vada). In parinama-vada Samkhya and Yoga 
school are included and in arambha-vada, 
Vaisesika and Nyaya. 

Parinama-vada teaches us that, from 
principles of prakrti which is avyakta (non- 
manifestation) connected with principle of 
purusa ( knower ), vyakta (manifested world) 
origins and developes. Vyakta contains 
twenty three principles : that is, buddhi 
judging-organ), ahankara (ego), eleven. 
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indriyas (sense organs), panchatanmatra ( five 
fine elements) and panchabhutas (five ele- 
ments). And these principles originate and 
develope from avyakta successively (from 
ahankara originate eleven indriyas and 
panchatanmatra). This relates with causality 
of amoksa, for our pains of reality such as 
death or growing older originate from 
erroneous knowledge about these principles, 
And moksa is to be gained by knowledge 
of difference between these principles 
especially between atman and avyakta 
through training. This is causality of moksa 
and therefore practical exercises of Yoga is 
to be recommended. 


There are many stages of Yoga such as 
yama, niyama, asana, pranayama. pratyahara, 
dharana, dhyana and samadhi. Arambha-vada 
teaches us that, from erroneous knowledge 
about arambha of principles such as dravya, 
guna, karma, samanya, visesa and samavaya, 
our pains of reality origirate (causality of 
amoksa), and that moksa is to be gained by 
studying and practicing these principles 
(causality of moksa). In this case ‘studying’ 
means logic and ‘practising’ means yoga. 


In regard to moksa and amoksa, after all, 
the system of darsana is clearly understood 
by view point of ‘brahman-atman’ which 
causes every principle to one. In this case, 
in the place of the system of every 
principle, it becomes worth to understand 
brahman ( the basis of all things and highest 
goal), atman of every creature and the 
relation of them (non-same and non-diffe- 
rence, non-two, restricted non-two, etc.) 
and dharma of Veda (eternal truth), i. e., 
practice of rites becomes important as the 
duty of life. Moreover, Faith to the basis of 
all things and highest goal is to be admitted 
(Mahabharata). 
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Both darsanas, Vedanta (Brahma-mimamsa} 
and Mimamsa (karma-mimamsa), originated 
and developed under such circumstances. 
According to Vedanta, brahman which is the 
basis of all things is, causa material of 
cosmos, the subject which meditates and 
practises generation of all things, and the 
basis of the cycle...origin, continuance and 
destruction of all things. This creator begins 
to act reminding of words and establishes 
all things. In this case, all things are not 
different with brahman and the purpose of 
generation of all things is only a play of 
brahman. When ali things develop, from 
brakman comes the sky, from the sky the 
wind, from the wind the fire, from the fire the 
water and from the water the earth. And 
when these five elements go down to 
brahman, the order is reverse. Atman of 
creatures is a branch of brahman and not 
same and not different with brahman and 
has been transmigrating since the begnning 
of time. 


Moksa means that man becomes one with 
brahman by vidya of brahman. Vidya of 
brahman is gained by meditating brahman. 
In such Vedanta sytem, the basic problem is 
the relation between brahman and atman. 
Though atman of creatures is nothing but 
brahman, what relation does brahman have 
to the transmigration of all things that is the 
result of brahman ? 


So long as we permit the eternal repitition 
of origin, continuance and destruction of all 
things (avidya-vivarta-vada), it is inevitably 
very important question what relationis there 
between brahman and atman. Though 
(Vedanta) Sutra taught generally anekadvaya- 
vada, Sankara persisted in advaita-vada 
and Ramanuja visista-advaita-vada. 


On the other hand, if the question about 
moksa and amoksa which makes every 
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principle one by ‘brahman-atman’ is to be 
clearly clarified, it is the practice of rites 
whose basis is Veda (eternal truth) that must 
‘be done. 

The words of Veda are vidya of sruti 
which is result of clear seeing of the seer, 


NOTES 


Rg-Veda, |, 164, 46. 


L$ oo NV Fo B wo a 


and are beyond experience and are always 
decreeing something. People can gain supreme 
happiness in following this decree and 
practising the rites ruled in Veda.Mimamsa, 
thus, revived and developed karma-purifying 
way by the rites ruled in Veda. 


The most excellent seer is suggested in this case. 


Aham brahma asmi. ( Bruhadaranyaka-Upanisad, I, 4, 10 etc. ). 

Ayam atma brahma. ( Bruhadaranyaka-Upanisad, Il, 5, 19 ). 

Tat tvam asi. ( Chhandogya-Upanisad, VI, 12, 3 etc. ). 

Netinety atma. ( Bruhadaranyaka-Upanisad, Ill, 9, 26 etc, ). 

This is such as we name upasampada-sangha in Buddhist school. 

These mean bodily, speaking and thinking actions. 

Avidya ( avijja )=»samskara ( sankhara )—vijnana ( vinnana )=—namarupa—sadayatana 


(salayatana.—sparsa ( phassa )=+vedana—trusna (tanha )=upadana—bhava—jati— jara- 
marana. In this case, anga-pratityasamutpada is composed of 12 angas; i. e., from 
avidya arises samskara, from samskara vijnana, from vijnana namarupa, from namarupa 
sadayatana, from sadayatana sparsa, from sparsa vedana, from vedana trusna, from 
trusna upadan, from upadan bhava, from bhava jati, from jati jaramarana. 

10. vidya—asamskara— avijnana—>anamarupa—asadayatana—asparsa—avedana— atrusna- 
anupadana— abhava— ajati— ajaramarana. In this case, anga-pratityasamutpada is 
composed of the following 12 angas; i. e., from the extinction of avidya is the 
extinction of samskara, from the extinction of samskara the extinction of vijnana, from 
the extinction of vijnana the extinction of namarupa, from the extinction of namarupa 
the extinction of sadayatana, from the extinction of sadayatana the extinction of sparsa, 
from the extinction of sparsa the extinction of vedana, from the extinction of vedana 
the extinction of trusna, from the extinction of trusna the extinction of upadana, from 
the extinction of upadana the extinction of bhava, from the extinction of bhava the 
extinction of jati, from the extinction of jati the extinction of jaramarana. 

11. For example we can see Samkhya-Yoga thought in Katha-Upanisad 2, 3. 

12. For example we can see Buddhistic system of dharmas in the Abhidharma-Sastrani. 

13. The darsana is considered to be so called six systematical sytems; i. e., Samkhya by 
Kapila, Yoga by Patanjali, Vaisesika by Kanada, Nyaya by Gotama, Purva-Mimamsa by 


Jaimini, Uttara-Mimamsa by Badarayana. fach 


consistency, but has 


darsana has not merely its own 


common characters as a whole. Totally defined, darsana is 


moksa-doctrine laying stress on the method or way to moksa. The following passages 


refer to this point. 
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The day : 


Samanta Chandrasekhar was born 


Er Umakanta Rath 


Samanta Chandra Sekhar was a great scientist, astronomer and astrologer with 
intellectual and scientific achievements for ahead of his time. Unfortunately his date of 
birth, as determined by Sri Dukhisyama Pattanayak, according to the Gregorian calendar 
is still a subject of controversy. In this paper, the author has made an attempt to 
establish the same date of birth through calculation on logical astrological principles 
related to certain incontrovertible facts on his life and time. The study conclusively proves 
that he was born in Kaliyug 4936, Saka 1757, Pausa masa Krishna Paksha astami Gregorian 
calendar 1836 A.D. January 11, Tuesday H 09 : 04 AM IST in Kumbha lagna, Hasta Nakshatra 


and Kanyarasi. 


01. PREAMBLE : 


Samanta Chandra Sekhar was born at 
Khandapada, Orissa (20N 15, ®85E6) in 
Kaliyug Era 4936, Saka 1757, Pausa masa, 


Krishna Paksha Astami in Hasta (13) Nakshatra 
and Virgo (Kanya) rasi. He died at Puri on 
June 11, 1904. These are incontrovertible 
facts. 


The issue under controversy is in regard 
to his date of birth according to the Greg- 
orian (English) calendar. A few controversial 
data extracted from various publications are 
enumerated below : 


(a) All Orissa Astronomers & Astrologers 
Conference January 14/15, 1977 : 
Born on Jan 14,1835 AD (Saka 1757) 


(b) Foreword in Siddhanta Darpana by 
Samanta Raghunath Singh, grandson of 
the native : 1835 AD. Dec. 24. 


(c) Utkal Prasanga Special : No mention of 
issue Dec. 1973 any date. Birth 
anniversary of 
the native was 
held on 1965 
Dec. 24 under 
Chairmanship 
of Shri P° N. 


Mohanty. 
(d) Shri Dukhisyam Patnaik‘s 


article in Utkala Prasanga 
Jan ‘86 and Niyati Feb‘ 86 : 1836 Jan 11 
In this paper, the author has made an 
attempt to establish logically, tre date of 
birth of the native as Jan 11, 1836. AD based 
on accepted astrological principles and the 
incontrovertible facts stated above. 
02. YEAR OF BIRTH : 
(a) Based on Kaliyuga era : 
Kaliyuga era 4936 - 3101= 1835 AD 
( April to December }) 


Kaliyuga era 4936 - 3100 = 1836 AD 
( January to April ) 
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{b) Based on Saka Era : (c) Conclusion : 
Saka Era 1757—1835 AD March 22 to 


Samanta Chandra Sekhar was, there- 
1836 March 20. 


fore, born between March 22, 1835 and 


It may be noted that Saka 1858 started March 20, 1836 which period conform to 
from March 21, 1836 instead of March both Kaliyuga Era 4936 and Saka 1757. 
22, as the same was a Saka leap year. 

CHART—! 
YEAR OF BIRTH 
rE, 
|: 
Particulars Year Month d h Month d 
K. Y. era began : 1951 April 16 1:6 1952 April 15, 7.8 
Corrections for: 1935 2. 1936 (—) ୬2.4 


1936 April 15 5.4 
(—) 100 (—) 15.3 


Standard calendar April 15, 23. 2 
Corr. for (—) 100 (—) 15. 


100 years | (—) 


Standard calendar 1835 April 15, 7. 1836 April, 14.1 
Corr. for Greg. (—) 1 (—) 4 
calendar 


rte 


K, Y. era 4936 = 1835 April 14, 7. 


1836 April 13 14.1 


CHART—l! 
SUN’S TRANSIT 


Particulars Nirayana Dhanu Nirayana. Makara 


Year Month d h Year Month d h 
Corr. for 1951 Dee 16 4.9 1952 Jan. 14. 156 
1935 1936 (—) ୬24 


Standard calendar 
Corr. for (—) 
100 years 


1935 Dec. 
(—) 100 (=) 153 


1936 Jan 14 13-2 


(—) 100 (—) 153 


Standard calendar | 1835 Dec. 15 112h 
Corr. for Greg. Cal (—) 


1836 Jan. 13 ୬21୬୨ 
(—) 1 


1835 


Greg. calendar Dec. 1835 Jan. 12 21-9h 
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03. MONTH OF BIRTH: 


Samanta Chandra Sekhar was born in the 
month of Pausa according to the then prevail- 
ing oriya calendar. During the period under 
study, the year of the oriya calendar used to 
begin on the date of entry of the Sun to 
Nirayana Aries (Mesa) and tke first month 
was Vaisakha i. e., the solar Mesha. Similarly, 
Pausa masa would begin from the date of 
entry of the Sun into Nirayana Dhanus. We 
shall now proceed to compute the starting 
and ending moments of Pausamasa in 1835- 
1836 AD by Sun’s Nirayana transit method. 
The computation is based on Lahiri‘s Indian 
Ephemeries. The same is available in 
CHART-H. 


In other words, in 1835-36 AD, Pausa-masa 
had only 29 days commencing from the 


205 


sunrise of Dec. 14, 1835 and ending at the 
sunrise of Jan. 12, 1836. Samanta Chandra 
Sekhar was therefore, born during this period. 


O04. DATE OF BIRTH: 

Samanta Chandra Sekhar was born on the 
Astami Tithi of Pausa masa Krishna Paksha, 
Astami Tithi of Pzusa masa falling between 
Dec. 14, 1835 and Jan. 12, 1836 related to the 
Gregorian calendar has been computed in 
the following paragraphs. Data are based on 
Indian Ephemeris by Lahiri. 


04 1 PAUSA MASA NEW MOON: 


In order to determine the Astami Tithi of 
Pavsa masa Krishna Paksha by the Gregorian 
calendar, we have to first compute the 
moment ot occurrence of the corresponding 
new moon. The same is available in 
Chart-lll. 


CHART—Ilil 
NEW MOON DURING BIRTH MONTH 


Particulars 


Year Month d 
Corr. for 1935 1951 Oct. 1 
(+) 26 
Standard calendar 1951 Oct 27 


Corr. for 1835 (+) 25 


1835 Nov. 21 


Standard calendar 

Corrections for: 
Anomaly, A : 
Day, D: 


(+) 
(-) 


New Moon 


New Moon 


Standard calendar 1835 Nov. 21 
Greg. calendar 1835 Nov. 20 
Corr. for Sun-Rahu (+) 


210° 


Greg. Calendar 


h A Year Month d h A 
1.60 22.40 | 1951 Oct. 30 14-30 24.55 
11.38 26.17 | (+) 26 11-38 26-17 
12.98 18-57 | 1951 Nov 26 168 20:72 
4.62 10-86 | ( +) 25 4-62 10-86 
17.60 29-43 | 1835 Dec 21 6-30 1.58 
1 07h (-) .94h 
2.87h (-) 1-00h 
15-80h 1835 Dec. 21 2-36h 
15.80h 1835 Dec. 20 236h 
0.22h (+) 0.22h 


es 


1835 Nov. 20 16.02h 1835 Dec. 20 2.58h 
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CHART—IV 
NIRAYANA POSITION OF SUN & RAHU 
1835 Dec. 20, 2.58 h 


Particulars True Sun 


2035 Dec. 0, 5.30 h 


2035 Dec. 21, 5.30 h 
(—) 200 


1835 Dec. 21, 5.30 h 
Corr. for (—-) 2.72 h 


1835 Dec. 21, 2.58h 
or Greg calendar 
1835 Dec. 20, 2.58 h 


True Rahu . 
4° 6 12° 
(-) 1° 9 
4 5° 3’ 
(+) 9୬ 1° 6’ 
1: 6 9’ 
12 6 9 
1? ୮ 9’ 


True Sun-True Rahu : 210° 


At the new Moon, Tithi is 30 ( expired ). 
End of Krishna Paksha Saptami is Tithi 22 
(expired). It is, therefore, apparent from 
Chart-IIl that Krishna Paksha Saptami— end 
computed from 1835 Nov. 20, new Moon 
would fall on 1835 Dec. 12 which is Margashira 
masa and hence not relevant to this study. 
We shall have to, therefore, compute Pausa 
masa Krishna Paksha Astami day from 1835 
Dec. 20, 2.58h new Moon. This is available 
under Chart-V, Para : 04.3 later. 


04.2. NIRAY ANA POSITION OF SUN MOON 
AND RAHU AT NEW MOON: 


The Nirayan position of the Sun and Rahu 
on new moon 1835 Dec. 20, 2.58h ( Chart-IV ) 
are as below : True Sun equals True Moon. 

True Sun 8° 5° 45' 

True Moon 8* 5° 45' 

True Rahu 1 6 ୨ 

Sun Rahu 210° 

Tithi 30 (expired) 


04.3 ENDING MOMENT OF PAUSA KRISHNA’ 
PAKSHA SAPTAMI (TITHI 22 ) : 


From Chart-V, it is evident that Pausa 
Krishna Paksha Saptami ended on Jan. 11, 
1836 at 08 : 50 IST (09: 00 LMT) when the 
following was the Nirayana position of the 
Sun, the Moon & Rahu with other allied: 
data, 


True Sun 8¢ 28° 27° 

True Moon 5୬ 22° 27° 

Rahu : 1୬ 4° 56 

Moon’s motion 13° 22’ | 24 hr or 
33.41675‘jhr 

Sun‘s motion 1° 1/24 hr or 
254167 hr 


Balance of Hasta 
Nakshtra at T-22 : 5* 23° 20/—5* 22° 27° 

= 0° 53' 
or =upto 1 hr 35 minutes 
Moon time from. 


Tithi—22 
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Particulars 


(+) 


to mean Moon 
(see below). 


Corrections : 
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CHART—V 
ENDING MOMENT OF PAUSA SAPTAMI KRISHNA PAKSHA 


True Sun | Mean/True Moon’s Mean Tithi | True Rahu 
Moon Anomaly A| TT 

1835 Dec. 20, 2.58h 8* 5° 45' ¦ 8$ 5° 45“ = New Moon | 1* 6° 9 
22d (+) 22* 26! | 9୨ 19° 53 | (+) 2395 | (+) 22-350 | (=) 1° 12' 
1836 Jan. 11, 2.58h 8* 28° 11“ | 5* 25° 38' 23 95 13 4° 57! 

Total corrections (-) 7° 9 = - 
1836 Jan. 11, 2.58h 8* 28° 11' 21732 | 1୩୫ 4° 57' 
Chart—V1 (++) 6.26h | (4+) 0° 16’ (-) 0268 | (-) 0* 7 
1836 Jan. 11, 8.84h 8* 28° 27! 22-00 1? 4° 56 


Value of Tithi-22 


End of Tithi-22 


Check : Moon-Sun 


22-350 
(—-) 0-596 


(+) 5* 22° 27/27 — A =2075| Arg. Tithi 
(4) 122 0° 0‘) Moon-Rahu | Corr. for 
—) 8* 28° 27 =138° (-) 7° 9 
8° 24° 0. Jan. 11 


— 


21.702 
0.268 (3.22) 


True tithi 
T 22-21-732 


l 


i 


24 × 3.22° _ ¢ 26h 


Corrections to mean noon : Time period for T. O. 268 = 4235 

Anomaly (-) 67! Corrections to mean noon for 6-26h 

Tithi (+) 0° 4 Hr. Mean Moon Anomaly Tithi 

2T-A (=) 1° 171 éh 3° 18’ 0.27 0 254 

Jan. 11 (-) 0° 1 0.26h 0° 9’ 0-02 0.014 

Moon Rahu (+) 0° 6 6-26h (+) 30° 27° 0.29 0 268 

Total (—) 7* 9 Corrections for : Daily motion of Tithi 

Anomaly : (+ ) 0° 24’ Anomaly (23 95) : (+) 12° 42' 
Tithi : (4+) 0° 4’ Tithi (22 35): (¬) 0° 16 
27-A  : (+) 0° 4 27 (2075) : (—) 0° 5! 
Jan. 11 : (—) 0° 1 
Total (+) 3 58 Total 12* 21, 


Moon's daily motion at Tithi — 22 = 12° pe 1 (Sun) 
= 13° 22' 
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05. APPROXIMATE TIME OF BIRTH : 


From the above analysis, the following 
facts emerge : 

(1) Samanta Chandra Sekhar was born on 
1836. Jan 11 after 08 : 50 AM.IST (09: 00 
LMT)., 

Pausa masa Krishna Paksha Saptami 
ended at 08 : 50 IST on 1836, Jan. 11, 
Tuesday; 

At 08 :50 AM IST, Nirayana position of 
the Moon was Kanya 22° 27’ in Hasta 
Nakshatra. Hence, Hasta Nakshatra as 
determind by Sri Dukhisyama Pattanayak 
to be the birth-star of Samanta Chandra 
Sekhar is correct. 


(2) 


(3) 


(4) In view of Hasta Nakshatra ending at 
Kanya 23° 20', on 1836 Jan. 11, Moon 
remained only for 0° 53’ in Hasta 
Nakshatra in” Astami Tithi commencing 
from 08 : 50 IST or in other words upto 
10 : 25 AM IST ( 10: 35 AM LMT). 


Conclusion : Samanta Chandra Sekhar was 
born on 1836 AD, January 11, Tuesday 
between 08 : 50 AM IST and 10 : 25 AM 
IST. 

We shall now proceed to compute the 
exact time of birth based on accepted astro- 
logical principles. 

06. SOME BASIC DATA FOR THE BIRTH 
DATE: 


(1) Ayanamsa ; Based on Lahiri‘s mathemati- 
cal model, Ayanansa on 1836 Jan. 11 
corrected to nearest kala is 21° 34’ 

(2) Latitude & Longitude: 20N 15, 85 E6 
( 5h 40 m East ) 

(3) Sunset, sunrise time on Jan 11: 17 ; 34 
LMT, 06 : 42 LMT respectively 

(4) Sidereal noon, 


Jan. 11, 1836 : H 19 — 19 — 14 $ 


(5) Based on Raphael’s table of houses, the 
following are the Nirayana lagna start- 
ing time on 1836 Jan. 11. 


Starting time Ending time 

LMT LMT 
Kumbha 08 : 39 AM 10 : 15 AM 
Meena 10 : 15 AM 11: 48 AM 


As per para : 05 above, the native was 
born between 09:00 AM LMT ard 10; 35 
AM, LMT. 


07. FINAL TIME OF BIRTH: 


Based on the physical characteristics,. 
mental faculty and certain important events 
in the life of the native co-related with the 
dasa, bhukti and sub-periods of occurrence, 
the author is of the opinion that the native 
was born in Kumbha lagna i.e., between 09:00 
AM LMT and 10: 15 AM LMT. 


The author is not yet fully convinced of 
the accuracy of Bailey’s pre-natal epoch 
method of fixing birth time which assumes an 
interchange of position between the concep- 
tion-moon and the birth-ascendant and hence 
has not considered the same here. He has 
placed more reliance on the age-old ancient 
scriptures by adopting Pranapada lagna for 
fixing the birth time. 


Based on the above and by trial & error, 
the following two alternative birth times 
were arrived at in Kumbha lagna : 

(a) Birth time 09 : 04 IST ( 09 : 14 LMT) 
Kumbha lagna : 10° 40’ 
Pranapada lagna is in fifth house. 
Navamsa lagna : Makara (capricorn) 
(b) Birth time 09 : 30 IST ( 09 : 40 LMT ) 
Kumbha lagna : 18° 46’ 
Pranapada lagna is in fhe ninth house 
Navamsa tagna : Meena (Pisces) 

The author has fixed the birth time as 

HO9 : 04 AM IST based cn the follc wing : 
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(1) Samanta Chandra Sekhar was a great 
scientist with unique creative faculties for 
ahead of his time. Natives born in Aquarius 
specialise in subjects like Astrology and 
become great up-holders of some such cause. 
Their literary greatness come before the 
world at a fairly early age. Occupation of 
Uranus in Aquarius lagna indicates that the 
native will be endowed with remarkable 
power of intuition, originality, inventive and 
higher thoughts and wonderful prophetic 
powers In rasi, Jupiter is placed in the fifth 
house from Janma lagna which also is the 
Aroodha lagna, indicating high standard of 
intellect and capacity for fundamental think- 
ing. In Navamsa, Jupiter is placed in Kanya, 
the ninth house from Lagna and Aroodha 
lagna. The fifth and ninth houses represent- 
ing creative faculties and publications respec- 
tively, the native could produce the master 
piece “Siddhanta Darpana.”’ 


In the horoscope of the great scientist 
Sir Isaac Newton, Jupiter was in trine with 
Uranus. According to La Volasfera translated 
by Sepharial, the great french Astrologer 
Nostradamus was born in Aquarius with 
‘Uranus in his lagna. 


Coming to great Indian Astrologers and 
scientist, it may be interesting to note that 
Dr. B. V. Raman is born in the ninth degree of 
Aquarius. The great astrologer late Baikoli 
Mahapatra was born in Aquarius sign with 
Jupiter and Uranus in the Seventh and 
eleventh houses respectively or in other words 
in trine with each other. 


(2) The native was medium built with a 
large head and fairly broad face, big mouth, 
prominent nose and thin fleshy body, all 
attributes of Navamsa lagna capricorn and 
Karakatwa of Saturn; 
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(3) And finally, verification of important 
events in the life of the native discussed 
later hereinafter. 


08. TRUE SUN AND TRUE MOON AT BIRTH 

DASA BALANCE: 

Under Chart-V, the following planetary 
positions at H 08 : 50 IST have already been 
computed. 

True Sun : Dhanu 28° 

True Moon : Kanya 22° 

The corresponding computations at 
H 09 : 04 IST (birth time) are as below : 
Dhanu 28* 28’ 

Kanya 22° 35’ 


Samanta Chandra Sekhar was born in 
Kanya rasi and in Hasta Nakshatra (13) which 
spreads in Kanya rasi from 10° to 23° 20°. 


Therefore, balance of Moon dasa at birth 


27' 
27° 


True Sun 
True Moon 


° 45' 
= 3°90" × 10 years 
=6 months 23 days 


09. POSITION OF OTHER PLANETS AT BIRTH 
(a) MERCURY AND VENUS : 


Days from Conjunction 


Mercury Venus 
d d 

2036 AD, Jan. 12, 1486 56 5 153.7 
Corr. for (—) 200 

years : (—) 47.2 (—) 59.8 
1836 Jan. 11. 1486 ଏ: 9.3 93.9 

({ Greg calendar) 
True sun 8% 28° 28' 8* 28° 28' 
Elongation (+) 3° 17' (4-)23° 57° 
Longitude ୨୨ ° 45' 9* 22° 25' 
10. HOROSCOPE : Please see Chart-VIl. 
Born : 


1836 AD Jan. 11, Tuesday 09 : 04 AM IST 
Sidereal birth time : H 16-32-46 & 
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CHART-VI 
NIRAYANA POSITION OF PLANETS AT BIRTH 


Particulars Mars Jupiter | Saturn | Uranus Rahu Nepturn 
Given year 1836 1836 1836 ¡ 1836 1836 1836 
Corr. for similar year | (4+) 205 {( +) 166 {(-) 118 ‘(+, 168 | (+) 186 | (+) 165 
| : I 
| i 
Similar year 2041 2002 ¡ 1954 | 2004 2022 2001 
| 
Longitude 12 
b : mo 8* 21° 8' | 2: 15° 40' ¦ 6* 14° 52' ¡ 105 6ˆ 47' | 1+ 4° 50“ | 9* 12* 1“ 
of similar year R) 
Correction of similar | (4+) 2* 18 (+) 2° 0° | (—) 2° 6° | (+) 0° 12/1 (+) 0° 6 | (—) 0° 30" 
year ପୁ 
Longitude for ¡ 85 23° 26 | 2* 17° 40 ¦ 65 12° 46 | 10* 6” 59 ¦ 1* 4° 56 | 9* 11° 31 
1836 Jan 12 1486 ଏ । : 
! po i 
In desreas Dhanu | Mithuna Tula Kumbha | Vrishabha | Makara 
f | 24 18° (R) | 13° 7 5' 12° 


CHART-VIl 
HOROSCOPE 


Uranus 


1 Lagna 


Nep 1 Lagna 
Navamsa 


Venus Saturn 


Mercury 


12 Mercury 


Saturn 
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Ista Danda : D 16-21-11 vilita 

Sidereal noon time : H 19-19-14 
Ayanamsa : 21° 34’ 

Balance of Moon dasa: 6 Months 23 days. 


11. VERIFICATION OF HOROSCOPE BASED 
ON STANDARD ANCIENT SCRIPTURES : 


(1) Counting from Aries (Mesha), the 
serial ros. of signs occupied by the Sun, Rahu 
and lagna are respectively 2,9 and 11. Their 
arithmetic total 22 when divided by 7, leaves 
a remainder 1, confirming for a male native. 

(2) The difference between Sunset time 
(H I7 : 34) and sunrise time (06 :42) is Hr. 
10: 52 which is the Diba mana. This when 
divided by 8, gives a Jamardha mana of 1h 22 
minutes. This when again divided by 4, gives 
a dandamana of 22 minutes Birth time is 
H 09: 14 AM LMT. Reckoned from sunrise, 
the birth falls in second Jamardha of Tuesday 
in 4th Danda. The lord of 2nd Diba Jamardha 
on Tuesday is Sun ard 4th Dandadhipati is 
moon. The square of Nakshtra 13 is 169 and 
this when divided by 8, leaves a remainder of 
1 whose lord is Sun. The difference being only 
1 danda, birth time is correct. 


Alternative method : Two times Nakshtra 
which is 26 plus solar birth month number 
which is 9 plus a constant 13, give an arith- 
metic total of 48. This, when divided by 4, 
leaves a remainder zero indicating that the 
birth had taken place in the 4’ th danda which 
is correct. 

(3) Janma lagna is Kumbha 10° 40’ and 
Pranapada lagna is Mithuna 10° 40‘ which is 
the fifth house indicating correctness of birth 
time. 


12. VERIFICATION BASED ON CERTAIN 
SPECIFIC FACTS : 
(1) Lack of formal University education: 


The 4th house indicates formal educaticn. 
Rahu is posited in the 4th. 4th lord venus is 


in the 12th house afflicted by Rahu and 
without any benefic aspects, indicating lack 
of formal education of the native. 


(2) Family affairs and finance : 


(a) The 2nd house deals with family affairs 
and finances. In Rasi, the 2nd house .Meena 
devoid of any benefic, is aspected by Rahu. 
In Navamsa, Rahu is posited in the: 2nd as- 
pected by malefic Mars, Jupiter, the Karaka 
for wealth is occupying Kanya in Navan.sa 
which is the 8th house from the 2nd house. 
In Navamsa, the 2nd lord Saturn is occupying 
Makara which is the 2th house from the 2nd 
house. 


(b) Jupiter (R), the 2nd and 11th lord is 
posited in the 5th being aspected by malefics 
Sun, Mars and Rahu. 11th house is occupied 
by natural malefics Sun & Mars and further 
aspected by malefic 12th lord Saturn. 


Jupiter‘’s aspect, fortunately is there to the 
11th house. 


(c) Lagna lord Saturn occupying Tula rasi 
is hemmed between two malefics, 6th lord 
Moon and Ketu. In Navamsa, lagna and lagna 
lord saturn are hemmed between two malefics 
Sun & Rahu. 


(d) The 4th lord Venus 22° 25’ is in Makara 
rasi with mercury which is a temporal malefic. 
Lord of Sasthyamsa of Venus is Sarpa indicat- 
ing a yoga for a sorrowful life. 


(e) The native is bornin the Hora of Sun 
with Sun, Jupiter, Mars, Mercury and Rahu in 
the 12th from Hora lagna. This combination 
gave an ugly look to the native and suffering 
in life. 


All the above combinations clearly indi- 
cate poverty throughout the life of the 
native and an unhappy family. 
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(3) Lifelong iliness : 

The native, reportedly was suffering from 
chronic dyspepsia with stomach inflamations 
from time to time. This disease persisted with 
him throughout his life. 

According to Dr. B. V. Raman, 6th lord 
Moon in the 8th house with afflictions of 
Rahu is responsible for the chronic Dyspepsia 
and a sorrowful life. 12th lord Saturn in the 
9th house is responsible for formation of 
lumps in stomach. 

(4) Religious bent of mind & piety, death 
of father at early age. 

In rasi, the 9th lord Venus and the 12th 
lord Saturn have exchanged places. This is 
indicative of a poor background, death of 
father at an early age. The native will be 
religious and noble but always in want. 

(5) Marriage : 

Based on various available publications on 
the life of the native, two salient facts 
emerge regarding his marriage; 


Jupiter 


Saturn 


(a) At the age of 22, he had married 
princess Sita Devi of Angul Raj family, 


(b) On the marriage mandapa, the bride’s 
father was initially reluctant to give his 
daughteu’s hand in marriage on the ground of 
ugly looks of the native. It is only after, the 
native displayed a degree of his intellectual 
achievements that marriage finally took place 
It would be interesting to examine the above 
two phenomena from Astrological principles. 

The native attained the age of 22 on 1858 
Jan 11. It is an accepted astrological principle 
that the following factors play a dominant 
role in timing of marriage. 


(i) Planets or lords in the 1/7 and 4/10 axes 
in Rasi. 

(ii) Planets coming under the influence of 
Mars and Venus in Navamsa; and 


(iii) finally planetary transits. 


The author is of the view that the native’s 
marriage must have taken place on cr around 


Sun 

Venus 

Mercury 
Rahu 


1858 Feb 28 
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1858 Feb 28, Kumbha masa ( Phalgura Krishna 
Paksha) in his Rahu— Sun—Sun period. 


In rasi, covering the 4/10 axis is Rahu in the 
4th house. Covering the 1/7 axis is Sun, the 
7th lord. In Navamsa, Rahu is getting the 4th 
aspect of Mars. Venus and Moon are occupy- 
ing the 7th house from Navamsa lagna. 
Hence, the marriage in Rahu-Sun-Sun period. 


We invoke gods in our marriages. Planets 
representing the gods prove repeatedly that 
Gods do attend marriages. The following is 
the transitory position of the planets on 1858 
Feb 28. 


Ketu and Moon are sitting on the marriage 
mandapa and hovering outside the mandapa 
is lagna lord Saturn in the 6th house. Sun; 
Venus, Mercury Rahu are looking at the 
mandapa from the bride-groom’s sthana 
lagna. While Jupiter is looking at the mandapa 
from Aries, Mars is looking on at Lagna from 
its own place scorpio. 


Now, how do we explain astrologically 
the reluctance of the bride's father to the 
marriage at the mandapa. This is easily 
explained. Ketu, the rogue, sitting on the 
marriage mandapa is the mischief maker. 
However, every thing ended happily with the 
divine intervention of Jupiter through its 5th 
aspect to the seventh house. 


(6) Children : 


The native was blessed with 5 sons and 6 
daughters Two sons including the eldest had 
expired. The author has relied mostly on Dr. 
Raman’s theory in this behalf including a few 
from ancient scriptures : 


(a) Planetary combinations 
children : 


responsible for 


(i) 2nd lord Jupiter is in Mithuna, the 5th 
house. Jupiter aspects lagna and lagna 
lord. This indicates large number of 
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children; but Jupiter being the Karaka 
of 5th house, the native will not get 
children to his liking. 
(ii) in Navamsa, the 5’th lord mercury is 
in lagna whose lord Saturn is also the 


lagna lord in rasi. 


(iii) In rasi, the 5th lord mercury is 
conjoined with Putrakaraka Venus in 
the 12th house. 


(b) Number of children : 


According to Dr. B. V. Raman, the number 
of tiving children shall be the number of 
Nakshtras gained by Vargottama Mercury in 
Navamsa from its nearest own house. 


hn (4 × 30°) 4+ 1° 45' 
No. of Nakshtras gained =— 555g —— 


=9.1 or 9 children 


It may be noted that association of Mercury 
with Yogakaraka Venus in the 12th house 
indicates larger proportion of girls. Repoi- 
tedly, out of 9 living children 6 were 
daughters. 


(c) Death of two sons : 


It is an accepted astrological principle that 
Moon, Jupiter and Venus are Santana Karaka. 
Mars is Santana nasta Karaka and Mercury is 
Santana Pratibandha Karaka. 


Death of the eldest son is the result of 
direct aspect of Mars to the 5th house. Venus 
in the 12th house, Moon in the 8th house 
coupled with malefic aspects of Rahu and Sun 
to the 5th house resulted in the death ot 
another son. 


(7) Fame and honour : 


There are generally two aspects to this 
issue :- (1) a positive aspect denoted by lagna 
and the 10th house and (2) a negative aspect 
denoted bythe 8th house. 
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Saturn, the lagna lord is in Tula in exalta- 
tion. Both lagna and lagna lord aspected by 
jupiter from the 5th house—the’ house of 
Pragyan. There are no malefic aspects either 
to lagna or lagna lord. Sun and 10th lord 
Mars are in the 171th house aspected by Jupiter 
and the lagna lord. Therefore, the positive 
aspects of conferring fame and honour on the 
native on account of his Gyana are very 
strong. Now coming back to the negative 
aspect denoted by the 8th house. Lord of the 
a‘th house should preferably be in 3, 6 or 12 
or alternately it should be weakened by 
debilitation etc. In this case, the 8th lord 
Mercury is in the 12th aspected by Rahu. But 
since, the 8th lord is also the 5th lord, the 
ideal situation would have been for it either 
to occupy the better 5th house Mithuna or 
should have a good Parivartana. The native, 
therefore, could not achieve the level of 
fame and honour in his life time commensu- 
rate with his intellectual calibre. 

The author feels that due to occupation of 
he 8th lord in the 12th and Parivartana of 
the 9th and 12th lords, the native was 
banished from Khandapada by its ruler. 

(8) Death : 

The native went to heavenly abode on 
June 11, 1904 at the age of 68 years and 5 
months during the Mercury—Moon—Saturn 
period. 

The maraka planets are discussed under 
three groups : 

(a) Primary determinants of death : 

The primary determinants of death are the 
2nd lord Jupiter and the 7th lord Sun. 3rd lord 
Mars is the deadliest maraka planet being 
conjoined with Sun of the three maraka 
planets, Jupiter gets the full maraka power of 
Sun and Mars due to their aspecting the 
former. 


(b) Secondary determinants of death : 


In rasi, deadly Mars is aspecting the, 6th 
house whose lord Moon is in the 8th. In 
Navamsa, Mars is aspecting Moon through its 
special 8th aspect. Moon and Mars are, there- 
fore, secondary determinants of death. 


(c) Tertiary determinants of death : 


Saturn in the 9th house Tula gets the 
aspect of deadly maraka Jupiter. Saturn is the 
tertiary determinant of death. 


(d) Saturn’s transit : 


Saturn who is the lagna lord and lord of 
Navamsa lagna imakara; is posited in makara 
in Navamsa. Mercury, the 8th lord in Rasi is 
also posited in Makara in Navamsa. On June 
11, 1904 Saturn was transiting Makara (It, 
therefore, destroyed the lagna, its lord and 
terminated Ayu (8th house) by destroying 
its lord Mercury. 


13. CONCLUSiON :; 

It is, therefore, conclusively proved that 
Samanta Chandra Sekhar was born in Kaliyug 
4936, Saka 1757, Pausa masa Krishna Paksha 
Astami, Hasta Nakshtra (13) Kanya rasi (6) and 
according to Gregorian calendar, on 1836 
January 11, Tuesday on the lines of Shri 
Dukhishyama Pattanayak, According to- me 
the time of birth being Kumbha and Hr. 09 : 04 
AM IST the lagna would be the Dasa 
balance of the Moon would be6 months and 
23 days at birth. 
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From the Vedic period till to-day there is 
a controversy with regard to the heliocentric 
and geocentric methods. Both of the methods 
are to be found in the vedas. The Vedic 
‘hymn— 

ଖୀକ୮୮ ସବଖଷୀ ସ୍ମ 
ନମ୍ସ୍ସ୍ଅମ ଖୀ ଫା ସୁ । 
fଝଷଙ ଷୀସଖ ଏଷ ଅସ 
ଆଖ ଧୃସତୀମ ଏଆ ॥ 

clearly states that the Sun moves round the 
earth and spreads light of different colours. 
This hymn occurs in the Rig-veda. Another 
hymn of the Atharva-veda describes that the 
earth rotates on its axis and moves on the 
ecliptic. By these two rotation & motion of 
the earth around the Sun and it s axis day and 
night do occur on the globe and the various 
seasons also take place on the face of the 
earth during the year. The hymn runs as 
follows : 


TTT FSUTET TF HST 
ସୁଖ ଧ୍ୁଂଥୀ୍ସ । 
gfe yha: qaraqaT ar 
ସାୟା ଇଆ a ସୀ ସହ 
(Atharva-veda- 12. 1. 52) 
This proves that “‘the Vedas are the 
compendium of human thoughts’. Violence 
and non-violence, Prarviti ard Nivrutti 
monism and dualism and such other diverse 
isms are to be found in the Vedas. Hence it is 
difficult to get a definite fact to arrive at from 
the Vedic literafure. Of course both the 
diversities are applied relatively according to 
space and time, Likewise both the heliocentric 
and geocer tric methods if applied relatively no 
difference in mathemetical calculation is found. 
All Almanacmakers in India accept traditiona! 


Does the Earth Rotate 
by Pt. Beerahanuman Shastri 


geocentric method and Eurupean astronomers 
apply heliocentric method, of course from 
the time of Coperinicus ( 1473-1543 AD ) in 
calculating planetary positions including solar 
and lunar eclipses. In both the ways the 
calculations fuliv agree with regard to the 
position of the planets and the occurrences of 
eclipses. In India Aryabhatta ( First since the 
composition of the Aryabhattiyam in 499 AD) 
accepted Vedic heliocentric method, but as 
he could not apply heliocentric theory in 
planetary calculations, he had to face 
various criticims afterwards. He was considered 
wrorgly to be a heterodox, Buddhist only 
bcause of his departure from traticn. Otter 
authors like Brahmagupta, Bhaskara and even 
Samanta Chandra Sekhar criticised his theory 
and tried to establish geo.centric methcd that 
was prevalent in traditicn. They rejected the 
views of Aryabhatta calling him to bea 
Nastika ( non-believer in the vedas ) only for 
this although he was a Hindu and began his 
work Aryabhattiya-tantra with salutations to 
various Gods of Hinduism. 

People in general are result-oriented, and 


scholars in particular like to get correct. 
results. Indian astronomers since long are able 
to calculate in all correctness with the help 
of geo-centric method, whereas scholars of 
western countries and scholars too in india of 
the heliocentric method accept western 
theory now. 

Mahamahopadhyaya Chandra Sekhar Singh 


Samanta, the author of Sidhhanta Darpana 
states— 
messi quan 
ସଂ ପ୍‌ ଅପ: 
ଷTergTa cudla gfaresfed: 
ଷnrarwardTzu: 1 
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qa reafearat: sagfacfat 
gfmfraies ar: 
ଅଆ ପସ ୩୯୩୫ 
ସାଙ୍ଗ କଟ ॥ 
( Siddhanta Darpan XVII. 159 ) 
The meaning is — the rotation theory of 


the earth was unknown during the ancient 
times. It was preached to some-extent by the 


Buddhists. Some three thousand years 
(£22000) ago, scholars [like celebrated 


Bhakaracharya and others criticised this theory 
and put an ed to it by various arguments. 
Due to the English education in India this 
theory again is being taught in the modern 
schools and colleges with several arguments 
and has become strongly rooted in the minds 
of the educated mass. This therefore, impels 
me to root it out with stronger arguments. 

Now modern thinkers cite some incident 
before us and say that those incidents can 
never occur without the rotation of the 
earth on its axis and in the ecliptic round 
the Sun. We here try to prove those incidents 
to happen if we accept the geo-centric 
method too: 

(1) The whole universe including all the 
planets ( the earth is not a planet at all, as it 


does never move, according to them ) rotates 
once daily (within twenty-four hours or Sixty 
dandas ) round the earth by the force of a 
wind named ‘Pravaha’. This rounding is from 
east to west so the lighted half of the earth 
becomes day whereas the other half being 
dark is night. The Sun moves approximately 
one degree daily in the ecliptic. 


(2) It is accepted that the circumference 
of the earth is about 25 thousand miles. If the 
earth moves on its axis once in 24 hours, the 
force of its movement must be more than 1 
thousand miles per hour. On the other hand 
the space (airy atmosphere) close to the earth 
must move in the Vpposite direction with the 
same speed that is more than 1090 miles per 
hour. As a result the plants, banners on the 
temple ( Jagannath temple ? ) etc. would 


always face towards east, i.e. the opposite- 
direction of the earth’s movement on its axis. 
But this is not the case always, Relative 
motion can never also oppose such move- 
ments. Dr.C. V Raman (Is he Chandra 
Sekhara Singha Samanta himself in his next 
generation ?) hesitated to come to the conclu- 
sion that the atmosphere does not move due 
to the relative motion of the earth ( This 
opinion of the noble laurate scientist was 
published in the Hindustan Standard and it 
was published in Prajatantra of 20th 
December, 1967). 

If the atmosphere of the earth stands still 
then it would be foolishness to say that the 
earth has its rotation movement 

Now we wish to give other arguments 
stated by Mr. Chandra Sekhar Singh Samanta 
in the 17th chapter of his monumental work 
the ‘Sidhhanta Darpan’ against the helio- 
centric theory His arguments are of three 
kinds— Verbal testimony, perception and 
induction, 

The earth as a stationery thing exists at 
the centre of the orbits of the Sun, the Moon 
other planets and stars. It has no locus tt 
keeps itselt tight and attracts the elements 
of the earth itself. The creator has given 
such power to it. Hindus accept the earth to 
be a form of the creator himself. It does not 
go down as the Buddhists think. 

(a) ‘Bhoo’ means earth and ‘Bhoodhara’ 
means mountain. In puranas it is stated that 
the mountains hold the earth, so they are 


called ‘Bhoodhara’. If we accept this, then, 
something is supposed to hold the mountain 
themselves and they are holders too and so 
on and infinitum. So the second meaning 
is that the earth hotds the mountains, on its 
body is the proper meaning of ‘Bhoodhara’. 
Likewise ‘Varaha' and ‘Kurma’ incarnations of 
the God, may be called ‘Bhoodhara’ as they 
held the earth ( some portions of the earth ) 
at the time of their incarnation. Otherwise, 
the earth was never held by anyone else. 
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It is described in the mythology that a 
serpant named ‘Vasuki’ holds the earth and 
earth quakes when it shakes its head. This 
statement can also be supported by the fact 
that the same serpant holds some portion 
of the earth and it quakes during the turning 
of its body. Now-a-days the earth quakes 
when a bomb is exploded under the ground. 

Author Chandra Sekhar gives proofs of 
different kinds about the spherical size of the 
earth in this chapter XIt from slokas 1 to 39. 
Now we try to translate and discuss the 
arguments regarding the immovability of 
the earth as has been stated by the author 
in slokas in different metres. The original 
slokas also are quoted here at places for the 


conveniece of the readers. 
ଖ୍ଫ ଏମ୍ସ ଷର fଞ: । 
wife fafa f+ po a fad ard ? 
(S D. XVI 40) 
Translation 
It is seen by all that the Sun is moving and 


the earth is stationary. What benefit will you 
get if you accept the opposit view ? 
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Generally learned persons are inclined 
towards the direct proof. When it is satisfac- 
tory why should they resort to an indirect 
view ? 

(B) A man on a sailing boat in the direc- 
tion of the current of the river thinks that his 
boat is not moving and the trees on the other 
hand on its banks are moving just in the 
opposite direction. A toy ball thrown by the 
man into the sky again comes downto his 
hands. If you say so is the case of the earth 
and other planets that the earth is moving 
and planets do not, then please refer to point 
above, where it is well discussed. 

If you oppose movement of the wind 
called ‘pravaha‘* of the Indian astronomers, 
then we can say that it is at a very very long 
distance from the earth and as such the 
earth can never be influenced by pravaha 

(Slokas, 41-43 .. 


(C) The name of earth is ‘Sthiraa’ and 
‘Jagat’ also. ‘Sthiraa’ means stationary and 
‘Jagat’ means that which goes on. The verbal 
root ‘Gam’ not only means to go (run) but 
also means reacting. So ‘Jagat’ means that 


¥ Pravaha is not at all ‘Abaha’ that is the wind produced by the movement of the earth 


on its axis. It is far far away, from the earthly atmosphere. Nobody can imagine at what a distance 
prabaha is, It pushes the global world including all the planets and stars, that are visible and 


invisible to human eyes, from East to West, nobody can say and even imagioe what sort of 
pushing power it has got, It is also humanly impossible to reach that wind by rockets even. 
So its pushing power can never be detected, where as movement of the earth must produce a wind 
in opposition of its motion at least 1000 miles per hour. If we say that such wind is not produced 
by the movement of the earth, then the earthly atmosphere must be calm and quite in sucha 
case, the travellers through planes starting from a particular point of earth for a different 
point can easily arrive at it, The pilot would take the plane upright from a particular point 
and make the plane wander a bit to and fro till the point of destination of the earth comes 
perpendicularly down the plane, And the next thing is the pilot would easily make the plane 


land without any unnecessary flying in the atmosphere, 


28 
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which goes towards its destruction. Moreover 
‘Jagat’ not only the name of earth, but of 
also the whole universe. indian astronomers 
described the time of destruction of the 
whole universe in four different ways. The 
other name of earth is also ‘Achalaa’ which 
clearly explains that it does not move. This 
is the proof by verbal testimony. 
(Slokas, 44-47). 


(D) Astromoners of Heliocentric method 
say that there are two kinds of forces namely, 
(1) attraction and (2) repulstion. The first 
is produced by excessive atoms. The earth 
is composed of atoms and it has got gravita- 
tional force. But the second one, repulsion is 
never felt on the face of the earth. So the 
pieces of brick and stone on roads do not go 
by themselves in any direction. Moreover, 
a globular thing thrown on the earth rolls on 
it by the throwing force of the person who 
throws only. It does not move at all when 
the throwing force terminates. (Slokas, 48-51). 


Fora clear explanation a globular object 
is tied to one end of a leather string, and is 
allowed to be rotated in any plane bya 
person till the string is fully taut. We observe 
here that the globular thing never comes back 
to the hands of the man which is the centre 
of the locus of the orbit in which globular 
thing moves. The globular thing itself does 
not move around its axis and the orbit is 
also not at all oval, rather circular completely. 


Here if the Sun is allowed to replace 
the man and so also the earth in place of 
globular object then the locus of the earth 
around the Sun would be a circle and not 
an ellipse. Then we come to the conclusion 
that the earth does not come too close 
the Sun, neither moves around its axis, 
no: makes its orbit ellipse. As a result half 
of the earth always will be radiated, and 


other half will always be dark. But is it so 
indeed ? The answer is in negative. So the 
dilemma of attarction and repulsion does not 
stand as a bar at all. (Slokas, 52-54). 


(E) In the opinion of western astronomers, 
the earth rolls on the ecliptic and its once 
rolling covers 8 lakh ‘Krosas’, that is 16 lakh 
miles daily. This is not at all equal to the 
circumference of the earth that is about 
24,000 miles (1200 krosas) at all. This argu- 
ment does not sound well. So it is defective. 

(Slokas, 55-56). 


It is also defective to accept that the 
earth is rotating and revolving on its axis, 
that is on the equator, while it is moving on 
the ecliptic and not the same circular equator. 


It is very difficult to understand also that 
the earth faces the East that is in the piain 
of equator while walking in the direction 
of north-east. The face of the thing must be 
towards the direction into which he jis 
advancing, but here the case is in opposition. 

Here the Western astronomers are of 
opinion that the earth faces towards the east, 
but moves towards north-east as a crab. 


Moreover the motion of the crab is 
natural, whereas that of the earth is due to 
the attraction and deflection, hence unnatural, 
but totally artificial,therefore it becomes clear 
that the earth must face the ecliptic while 
moving on it. Both the directions going 
towards and facing towards must be one. 
But there (Western astronomers’) argument 
is defective . iSlokas, 57-60). 


If it is insisted upon and said that the earth 
moves like a crab and has two kinds of 
motion and as a result we happen to see the 
patch in the Moon, facing south-east and 
north-east, during South Ayana and North 
Ayana respectively, then, we can say that 
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during these two situations, the moon must 
be in the equator and not in the ecliptic. 
(Slokas, 61). 

In case the earth moves on its orbit in the 
level of equator as the other planets do 
in their respective orbits, the patch in the 
Moon must have been observed facing 
towards the respective Ayana.But the situation 


of the Moon is in the equator during this period, 


When the Moon cannot change its facing 
towards ecliptic in spite of the decrease in its 
opposite apparent latitude. How it will be 
possible on the part of the earth which has 


no latitude at all, to live its facing towards 
ecliptic ? (Slokas, 62-63). 


This can clearly be explained with the 
help of an orange or (rolling and moving) 
‘Kapitha’ (wood apple), a wheel or a globe 


made of chalk etc., rolling on the earth. 
(Sloka, 64). 


Had it been so, that the earth rolls on its 
axis in the level of equator and moves on 
the level of ecliptic, then people on earth 
must have observed the direction of the 
movement of trees and mountains etc. on 
the earth a bit turned from equatorial level 
and the stars in their rising and setting, 
must have been observed a bit turning from 
the direction of Fast and West that is 
equatorial plain. (Sloka, 65). 

If you say again here that the earth is 
moving on its orbit and is facing the Sun at 
the same time and also change of direction 
of the trees and mountains etc. are not 
located, due to the plain line of the southern 
and northern portions of the ecliptic which 
are as plain as the chords due to increase in 
the declinations for the intesification of the 
ecliptic itself (obliquity), then please listen 
to me what | say— 

(i) The smallest Sun would have been 
visible when it is near the Cancer and Capri- 
corn, corrected for precession (Ayanamsa). 


219 


(ii) It would have been observed biggest 
while it is near Aries and Libra corrected 
for precession. 

(iii) The patch on the Moon would have 
been visible plain to the peorle on earth 
while it is moving on its orbit, vimandala 
by name. 

So it is clear that the earth is not moving 
round the Sun at all, by which two kinds of 
its movement would have been possible. 

(Slokas, 66-67). 

(iv) If you say the earth faces the Sun, 
moves around its axis, but moves in the 
direction of ecliptic with the wish of God, 
(As no argument is tenable), then we can 
say that the opposite, (the earth is stationary} 
is also the wish of God, (Sloka, 68) 


(v) None can say that the heaviest Sun 
attracts the earth less heavier than the former, 
because this alsois defective as we have 
explained above. This clearly explains that 
attraction does not depend upon heaviness, It 
depends upon the nature of the thing 

(Slokas, 69-71). 

As the boats move round the centre post, 
(a post situated at the centre) of a tank 
with the wishes of the sailors, so the Sun 
with all other planets mcves round the centre 
post, the earth for the benefit of the people 
onit. If the question of heaviness comes then 
the situation is otherwise, the post is less 
heavier than the boats. So is the case with 
the Sun with other planets and the earth. The 


sailors’ wish is here turn into God's wish 
(Sloka, 72). 
(F) The western astronomers are of 


opinion that all the planets move round the 
Sun, but not the Moon, Indian astronomers 
take Moon as a planet, whereas they take 
it to be satellite of the earth. They take 
earth to be a planet, but the Indian astro- 
nomers do not take earth to be a planet, Why 
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such controversy is there, non can give a 
suitable answer. 

Planets receive heat and light from the 
Sun, So does the Moon also, when all of them 
rotate, why not the Moon? Their answer is 
in the negative (Slokas, 73-74). 


They admit that the earth is lighter than 
the Sun, rolls on its axis once within 24 hours 


and moves round the Sun once within 360 days. 


But how do they say that Jupiter, heavier 
than the earth ard being Situated ata 
very longer distance from the Sun than the 
earth, moves arnund its axis once within 12} 
hours and moves round the Sun once within 12 
years ? 


From this irregularity we come to con- 
clude that all these are done according to 
the wish of God only (Sloka, 75), 


In their opinion the Sun also moves around 
its axis once within 25 days. Here the 
question arises Jupiter is lighter than the Sun. 
How it also moves around its axis once 
within 25 days too. These irregularities can’t 
be met with sound arguments. 


(G) Bhaskaracharya in his ‘Sidahanta Siro- 
mani’ says—The Sun and fire are hot, the 
Moon is cold, Water is liquid, stone is hard, 
wind is moving and so the earth is stationary. 
The ultimate nature of a substance cannot 
always be explained as to why the substance 
possess that particular nature. (Sloka 77). 


(H) Both the Indian and western astro- 
nomers accept the daily movement of planets 
to be almost equal Westerners observe it, 
with the help of their instruments day by day. 
Indians observe it with their naked eyes and 
calculate it from the point they start, that 
is the beginning time of the universe, thus 


their calculation agrees with the observa- 
tion. 


Chandra Sekhara is of opnion that Venus 
and Mercury including Mars, Jupiter and Saturn 
move round the mean Sun but not the apparent 
Sun.The orbits of the first two go within the 
Sun and the earth and these of the other three 
pass out-side the earth, though the centre of 
all the orbits of all the planets, isthe mean 
Sun. The Moon with its orbit smallest in size 
moves round the earth. The mean Sun with 
all five star planets moves round the earth as 
the Moon does. From this statement we think 
that Samanta Chandra Sekhar has tried to 
come to a compromise between the Helio 
ard Geocentric methods. 


(I) Daily mean motion of the Sun is found 
out in all Indian astronomical treatises by two 
processes, (1) The Sun completes one cycle 
within a year of 365-61 days and from this its 
daily average motion can easily be found out, 
that is by dividing a cycle that is 360’ the 
number of the days etc, of the year. These 
days of year are no doubt civil days, (2) The 
cycles that the Sun completes in a Kalpa, are 
given and the number of civil days in a Kalpa 
is also given. So it is easy to find out the daily 
mean motion of the Sun by dividing number 
of cycles in a Kalpa by the number of civil 
days in it. 

The daily mean motion found out by these 
two processes is always equal.So all the astro- 
nomicat treatises of India, are said to be true 
and complete in their manner. Such daily 
mean motion or to find it out, such a process 


is never given in the western astronomical! 
treatises, In this 


respect Indian astronomers 
are better than those of the West. 
(Sloka, 80). 


(j) Mean Mercury and Venus are sighroccha 
of Mars, Jupiter and Saturn must be equal in 


signs etc. to the signs of apparent Sun. 
If we accept that the Sun is in the centre 
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of the orbits of these five planets then much 
discrepancy is found As the apparent Mars, 
and venus differ 52 and 54 minutes form the 
apparent position of the Sun when it is in the 
signs of Virgo and Aquarius, So again both 
of them ditfer 262 and 335 minutes, when 
they are near Nicha. By this one can conclu- 
de that the case of other planets also will 
be observed. How can one accept the 
apparent Sun to be in the centre of orbits of 
all the five planets under the circumstances. 
(Slokas, 81-87). 
(k) The mean Sun is at the centre of all 
planetory orbits, is the only solution for the 
calculated positions of all planets, agreeing 
with the visual observations for all times. This 
mean Sun is the only force for the motions of 
the planets. Thus it being settled that the 
apparent Sun is not at the centre of the 
planetory orbits, it does not attract any 
planet, rather it itself is being attracted by 
its Uccha (Mandocha), for which it moves 
round it, as the Moon moves arcund its 
mandocha. (Slokas, 88-89). 


The mandaphala of Venus is too much less 
while it is posited at the semi circle (half of its 
orbit, that is 180° ) The difference between 
parocha and Mandocha phala of Mars is also 
too less and negligible and hence both of them, 
those are Venus and Mars may be visually 
observed in their proper calculated places. 


But planets like Mercury and Venus are 
bound to move on their respective orbits 
(Vimandalas), which are facing the ecliptic as 
a result of the attraction by the Sun which is 
moving on its axis, which again 1s the diametre 
of the spherical ecleptic These planets are 
attracted along with their orbits. 

The earth moves on its axis due to the 
attraction of the Sun The Moon, on its part 
moves round the earth being attracted by the 
earth itself. If this is the case in the opinion of 
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the western astronomers then the Moon is 
bound to move in the direction in which the 
earth moves, by no means it can move in any 
other way. 


Due to the attraction of the Sun if the 
earth moves on the ecliptic, then on the day 
of equinox, the Pole-Star must have been 
observed ina corner instead of North, but 
this is not the case In this state, that the 
earth is moving on the ecliptic, being attract- 
ed by the Sun, from which point we are to 
count the apparent latitude of the Moon 
pulled by the earth ? We are certainly unable 
to settle the problem for the Moon. can by no 
means leave the direction towards which 
ecliptic (on which the Sun is moving) is facing. 
(By these arguments it is confirmed, that 
the earth is stationary ‘and does not move. 

(Slokas, 90-93). 


The situation of the planets upwards, down- 
wards, South and the Northwards are clue to 
the force of mandocha, shighrocha and nodes. 
Hence their paths known as Prati mandala, 
Vimandala and ecliptic etc. are never circles, 
but are of ovalshaped (egg like). This 
statement of yours (Westrners) is accepted 
by us. Because we conclude that the Uchas 
and paatas have forces of arrtaction and 
deflection both, The motion of these Paatas 
and uchas is the very proof of this. 


Note : Here astronomers of West and East 
both agree that Uchas and Paatas etc. 
have both the powers of attraction and 
deflection. The Indian astronomers take 
them as deities and this is only their 
speciality. (Slokas, 94-95). 

(L) According to the astronomers of the 

West this earth prosesses all the qualities 

that other planets possess. Hence there is no 

difference in quality of the earth and the 
planets whatsoever, that is the earth moves 
round the Sun as planets like Mars etc. do move 
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ound the Sun. To this the author questions : = 
the planets like Jupiter are heavier than the 
earth, Why are they deflected to a very 
longer distance in comparison to the 
earth which is very near the Sun and the 
Venus is not deflected to a longer distance ? 
Why the apparent latitude of the earth is 
less than that of Jupiter etc. ? If the latitude 
(Sara) does not depend upon the discs of 
planets, sO the apparent latitude of Jupiter 
is less. Then the author puts forth the 


following argument :- 


There will be no declination of the earth 
when it will be on the equinoctical point and 
there will be maximum declination, when 
again it will be at the last point of Cancer and 
Capricorn. All these points should be taken 
as corrected precession. But when astronomers 
of the West accept 3 Minutes (Kalas as the 
apparent latitude of the earth always, 
the declinations at the point of equinox and 
the last points of Cancer and Capricorn 
(though very small) must be found out 
(observed), as a result the true apparent 
position of the Sun cannot be found out. 
Therefore it will he very difficult to determine 
eclipses, the shadow of the gnomons to be 
used in many occassions, the duration of time 
in day and night, the (Lagna) ascendent that is 
the point of contact of the ecliptic with one’s 
horizon at a particular time. 


On the other hand we the astronomers of 
India do not accept the movement of the earth 
and hence the [atitude of the earth though 
very small, as a result on the points stated 
above, no declination of the earth will be 
found out and hence there will be no difficul- 
ties for those things. For the above reasons, 
the Western astronomers are compelled to 
change their theory and accept the Indian 
theory on the point when only all difficulties 
will be over. (Slokas, 96-99). 


They (the astrononers of the West) assign 
no latitude to the earth and we (Indian astro- 
nomers) do not assign any latitude to the Sun. 
If this is put to us the following would be 
the answer— 

The apparent Sun (the disc of the Sun ) is 
not at the centre of the planetory orbits, 
rather it is at a side of the centre in which 
the mean Sun is situated In our opinion, the 
apparent Sun is very very big and immensely 
luminous. It is diffetent from all planets in 
many ways and hence we assign no latitude 
to this apparent Sun We also never observe 
this. Tere are two Suns— (1) Mean and (2) 
Apparent Sun in our system, whereas the 
only apparent Sun exists in their opinion. 
They do not accept the mean position of the 
Sun whatsoever. 

(M) The earth must possess the equal 
qualities of all planets if it will be a planet 
according to them. If so why planets like 
Mercury etc. will have latitude and declination, 
but not the earth? If only this discrepancy 
will be assigned to the earth (assignment of 
latitude) in our opinion let other planets 
move and not the earth. _ (Slokas, 100-101). 

If planets like Mars etc. possess the same 
qualities as the earth does, that is there are 
also all the seasons as we experience on the 
earth then why not the clouds and cyclones 
etc. originated by the water vapour and wind 


of these planets obstruct the earth from 

them (coming in between) as the Moon in the 

new moon day obstruct the Sun from us ? 
(Sloka, 102). 


The earth is vast and at the same time 
made of soil, whereas the star planets like. 
Mars etc. are small and made of water. This 
proves that there is dissimilarity in the 
construction of them. So let the earth be 


stationary and the other star planets move. 
(Sloka, 103). 


The water on the soil gets evaporated 
by the heat of the Sun and turns into clouds. 
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This is not the case with this star planets 
whére there is only water and not soil Why 
so? (Sloka, 104). 


(N) Take two globes of soil of unequa! 
weight and attach these two to both ends 
of a stick (one globe to each end), hold the 
stick on such a point that the stick remains 
parallel to the plain earth. This very point 
is called the centre of weight. Tie a string 
to that point where the centre of weight 
is. Now hold the string. Having caught the 
string make the stick twist (to one direction) 
itself being parallel to the plain earth 
what is seen is the circle made by the heavier 
globe is smaller than that of the lighter 
globe. 


Imagine this in the case of the Sun and 
the earth. Sun becomes the heavier globe and 
earth becomes the lighter globe. Attach 
these two with an imaginary line connecting 
both the centres of the globes. According 
to the westerners the centre of the weight 
is in the disc of the Sun and hence the earth 
makes a greater circle than that of the Sun, 
when we make the imaginary line twist, so 
the Sun attracts the earth which moves 
round the Sun. To this Samanta Chandra 
Sekhara, argues and shows the discrepancies 
in the following manner. (Slokas, 105-107) 


The cubic measurements of the Sun and 
Jupiter are respectively 45926462913353882 
and 51234200467707. Divide the former 
‘by the latter The quotient is 896 and the 
remainder is greater than half of the diviser. 
So the quotient will be 597 (89641). Divide 
the length between the Sun and Jupiter by 
the above i. e., 897. The result is 272018 and 
the radius of the Sun is 222161} and hence 
the centre of weight falls out side the disc 
of the Sun. This is sufficient to prove that 
both of Sun and Jupiter must move and make 
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circles. But how do they say that centre of 
weight falls inside the disc of the Sun and 
hence Jupiter only moves round the Sun, 
which is stationary ? 


This is a challenge of the author to the 
Western astronomers who propound the 
centre of weight argument for the rotation 
of the earth (Slokas, 108-109). 


If we accept this argument of centre of 
weight the facing of the planetory orbits 
towards the ecliptic and the equal time of 
plaretory movement are to be surely 
accepted. This is wrong This sort of argu- 
mer:t rather goes against them though they 
are very wise and intelligent. (Sickas, 110). 


To find out the weight of planents is not 
an easy task. Hence, the search for the 
centre of weight of planets with the Sun 
is out of question. This is described only for 
them who read and teach this subject. This 
is rather a passing remark in this connection. 

(Slokas, 111). 


(O) There are high towers on the earth 
and naturally the top circles of these towers 
are broader than the circles of these points 
just on the earth when the earth rotates on 
its axis once within 24 hours. A piece ot 
stone thrown from a highest point of this 
tower does not fall just at the foot of the 
tower, but it falls at a distance from it 
towards the east, (that is the stone does 
not fall perpendicularly, but falls a little 
slantly towards the east). This is one of the 
reasons for which the Western astronomers 
accept the movement of the earth. 


According to us there is a wind called 
‘abaha’ by name which blows very slowly 
from the west towards the east where the 
Sun rises. The grass plants and even trees are 
a bit slantly standing towards the east due 


Digitized by srujanika@gmail.com 


224 


to the influence of this wind. Moreover the 
reasons towards the east of the Indian 
prime meridian line are a bit lowered. These 
are the two reasons tor the falling of stones 
etc, a bit siantly towards the east and this 
sort of falling of stones etc, cannot supply 
sufficient proof for the eastward movement 
of the earth onits axis. in a straight (level) 
and covered spot (Vaccum), this falling of 
stones etc. must be in the perpendicular 
line and no question of slanting fall rises. 
(This is experimented by the author). 

(Slokas, 112-115). 


(P) The Sun is at the centre of all the 
planetory orbits according to Chandra 
Sekhar. Here the Sun means the mean one 
and not the apparent one (that is the disc of 
the Sun). The Moon of course moves round the 
earth These are stated above. One circular 
movement of a planet around this mean 
Sun is called a cycle of that planet. It is 
called ‘Paryaya’ orf ‘Bhagana’ in sanskrit, They 
say that the ratio between the cube of miles 
between the Sun and a particular planet 
and the square of time for the fulfilment of 


its psychic movement is always equal. 
For example, the earth completesa cycle 
movement of the earth around the Sun 


in about 365 days, whereas Mars completes 
it within 687 days. The orbits of 
the carth and Mars are 47500000 and 
72250000 respectively. The ratio of two 


circumferences is always equal to the 
radii of those two circles and hence 
687* 72250000® Pr 

3654 = 47500000; = ୨ ¬ !? 1 ee .etc. in both the 


cases. According to this theory if the western 
astronomers advance to say that this princi- 
ple holds good always (that is in cases of 
each and every planet), then the author of 
the work is inclined to say something against 
this theory as his wits perturb him to do so. 


Here, it is seen that 6872.3. _ 72250000 

FCs 365° = 31 " 47500000 
3 . 722500003 _ 

= 4 and again 475000008 = 5 ° !? ` ନିରା Here 


କୋ never be equal to 3:519,........ This 


31 
proves they state is quite wrong. 


(Slokas, 116-120). 


what 


The Sun takes 25 days for a revolution 
of its own on its axis. This is said by the 
western astronomers to be visually observed 
through astronomical instruments. So if we 
take a planet to be very near the Sun just 
like the cloud near the earth, then we must 
accept that the planet moves round the Sun 
within the same period of time, that is 25 
days Here the difference of the planet from 
the centre of the Sun, is nearly the radius of 
the Sun. Hence we are to take the circum- 
ference of the Sun and the Sun itself as the 
orbit of the planet and the centre of that 
orbit respectively. Take the cube of the 
difference of the planet from the Sun and 
divide the cube of the orbit by this. Again 
divide the duration of time of that planet so 


obtained Take the squire root of the last 
result This is the duration of time of the 
Sun’s movement onits own axis and this is 
equal to only 6 dandas and 52 litas only. 
From this statement one can conclude that 
the Sun moves round its axis nearly 9 times 
which does not agree at all with its observa- 
tion, (because it has been stated that the 
Sun takes 25 days for its movement on its 
axis.) 

The working of the process is given 
below : 

The time of a cycle of a planet? 

The difference of the planet from the Sun? 

__ The time ... ... ... Mars? 

= The orbit of Mars? 

“. The time of a cycle of a planet 
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VAL difference of the planet from the Sun? x the time ,.. ... Mars? 
=¥ — fhe orbits of Mars! 
os (2221643 
__ /(222163)3 x (687)* _ 722500003 = 6 Dandas and 52 litas (1). 
— ¥ ~ 72250000* (6873 


This calculation is according to western 
astronomy as the author says. If they are sure 
that the Sun takes 25 days fcr its own rota- 


ticn once and edo not think of any other 


things then the radii of the Sun would be 
equat to : 


Vr orbit of Mars? 


The duration of cycle for Mars? 
Le eT ee 
The duration of Sun’s movements? 


™ ା __ 722500008 
= 6873 —— 


= 79344 etc. 2) 
25? 


This result is more than 36 times of the actual radii of the Sun. 


From the above statements (1) & (2) it is 
clear that both the results—25 days and the 
radius of the Sun 222161} are never to be 
correct, If we accept 25 days as true, the 
radius of the Sun becomes more than 36 times 
what it is and if we accept the radius of the 
Sun to be 222161} as true then the time for 
one rotation of the Sun on its axis comes to 
be 6 dandas and 52 litas only. 


It is therefore quite unnecessary to think 
of the applications of this process in the 
cases of other planets, such as Mars etc. for 
when the process itself is lacking, it is quite 
unjust to apply it in other cases. 

( Slokas, 121-128 ) 


The mean Sun in the opinion of the author 
is the centre of all the planetory orbits, where 
they move round the Sun, tte points at the 
end of the circle and at the half of the circle 
(Orbit) are farthest and nearest from ttre 
centre of Prativritta respectively They are 
the first points of Aries and Libra. Likewise 
the anomaly of (Manda and Sighra) can be 
located. (Stoka, 129) 


Planets beginning with Mars have both 
the “ighra and Mandaphala of the same type 
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which are visually observed from the earth 
also. The Sun and the earth posited on oppo- 
site directions and that is the reason for 
determining the anomaly for a Sighra. 
Summing up al! these reasons it is logical to 
say that the Sun with all other planets 
around it moves round the earth, (Sloka, 130) 


The circumference of the epicycle for 
Mandaphala ot Mars is observed at the end 
of odd quadrants to be 3* more than what it 
is usually seen. This circumference is pulled 
towards the earth by its parocta. So the 
Mandaphala of the observed Mars attracted 
by both the mandocha and parocha is seen to 
be something more than its Sighraphala. This 
occurs due to the anomaly of Manda for 
Mars. (Sloka, 131) 


The increase in Sigraphala of Mercury and 
the decrease of its Mandaphala and the 
decrease and increase of its Sighra due to its 
anomaly for Manda etc. depend upon the Sun 
and the earth and not only the Sun. 

( Sloka, 132 ) 

Thus it is proved that Mars and Mercury 
both move round the Sun and the earth. Here 
the less quantity of phala again proves the 
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movement of one of them (The Sun or the 
earth certainly). Therefore, it becomes logical 
to say that the planets move round the mean 
Sun and the Sun including all other planets 
move round the earth, On the other hand if 
the Sun is stationary and the earth moves 
round it, then we can not obtain the Manda 
and Sighraphala, that would be visually obse- 


rved. (Sloka, 133) 


The orbit for the stars is at a very very 
long distance and the stars posited in that 
orbit are stationary. In their opinion the Suns 
are in the uneven plain of the sphere. There 
are other Suns also, which again move 
around those of the upper Suns These seco- 
ndary Suns areata distance from the earth 
which is more by 8000 times the length 
between the Sun and the earth, 


There are some stars which are greater 
than this Sun of ours. They say, how these 
greater bodies can m.ove round the earth? In 
this statement of theirs it is said that the 
earth moves round the Sun and that is why 
the motion of other planets is observed. To 
‘such statement the author argues.’ The stars 
beginning with Aswini move around the earth 
and they are at a distance of Ravimanda- 
karana x 360 = 6708294 x 360 = 684746460 
Yojanas ( 8 miles=eone yojana) from the 
centre of the earth. The movement of stars 
(Fixed) is daily one with the force pravaha 
wind. The stars beginning with Aswini (27 or 
28 in number) upto Revati or below the 
actual stars orbit, which is with a radius of 
684746460 Yojanas from the centre of the 
earth. (Siokas, 134 to 137) 


The difference between epicycles for 
Sighrapha!a at the even and odd quadrants 
is one (1* degree only. ! therefore, claim my 
Sighrakarma to be most correct and the 
Sighrakarma, they point out is not at all 


correct. The earth cannot move towards 
East like a crab, what they claim The impo- 
ssiblity of such saying is evident from the 
above discussion of the difference of decli- 
nations. For example— 


Mark a star (prominent) in the sky and 
ascertain its position in the sky also, when 
the earth is at the begir.ning point of Cap- 
ricorn corrected for precission (Ayanamsa) 
Again mark the position of that very star 
when the earth is at the beginning of Cancer 
corrected for precission. The difference 
between these two maximum declinations 
is 47° (234° + 233°). 


According to calculations the very promi- 
nent star must be observed at 8’ (Kala or 
minutes) towards South from its first observed 
point. But this difference of 8 Kalas as they 
say is never observed by me. The star in 
both the cases is observed at the same point. 
I therefore conclude that the earth moves by 
no means. it is always stationary and the 
arguments of theirs do not stand at all. 

(Slokas 138—139) 


Again we cann’t say that the orbit of 
stars does not move when we see and accept 
the precission. The difference in declination 
further shows that the spherical ecliptic 
moves and this is observed practically If 
they say that the stars do not move inspite of 
the precission and the movement of ecliptic, 
then I am to say again the following : 


The ancient astronomers (both of the East 
and West) have given the maximum amount 
of lattitude (Aksamsa) and longitude 
(Dhruvamsa) of stars which hold good till now. 
It cannot be observed so if we now claim 
that the stars are stationary and the ecliptic 
is roving. We actually observe both the 
ecliptic along with stars in it and outside are 
moving. The precission thus being approve 
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the movement of stars from East to West is 
confirmed This also directly proves that the 
earth is stationary, Had there been luminous 
globes among the sphere of stars, there 
would never have heen darkness of night in 
the sphere, and the darkness would have been 
dispersed in toto. (Slokas, 140—142) 


The star Lubdhaka by name is apparent 
from the Sun, by 8°‘(8 Kalas) which is equal to 
the fourth part of the Sun (the dian.etre of 
the Sun 32’ Kalas in comparision to its orbit 
in the Sky’ which again stands as an obstruct 
to the ordinary eye-sight. The things at 
a distance are cbserved hur.dred folc 
through the instruments like telescope etc, 
The Sun and Lubdhaka both are powerfully 
radiant and are placed within a difference of 
8 Kalas only. So it is plausible that both cof 
them must obstruct the eye-sight of any 
comn.on man But how is it that we success- 
fully observe both of then without any 
hi:.drance ? This proves the non-existence of 
so many Suns which are equal to or more 
poweful thar this Sun of ours. (Sloka, 143) 


If they say that the brilliance of those 
Suns is decreased to such an extent that 
our intellect could not even imagine by the 
collective obstruction of the vapour and the 
dust of the Sun in the sky, then I put the 
following question to them. Are the stars as 
luminous as the planets which move in many 
ways ? Are the stars equally brighter than 
planets ? Do their thinking the stars to be 
hazy because of formation of snow is absurd ? 

(Sloka, 144) 


Due to nearness the radiation of planets 
like Mars etc, is constant to a great extent. 
The stars are at a long distance and are 
covered by the snowfall and that is why they 
are observed to be twinkling. The author 
expresses his views about such opinion in the 
following lines :— 
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If they are as luminous as the fire than 
they can radiate and their radiation could also 
put out by the falling of snow etc. 

(Solka, 145) 

The author in sloka No, 146 of Chapter 
XVII of the Siddhanta Darpan refutes the 
movement of the earth, which has been 
discussed in the point 3 above. 

It is very casy to con:prehend that because 
of the rotation of the earth from East to 
West, the stars are looked to be moving 
towaids the West. Hence it is unnecessary 
to say that God has created and set ti.e 
wind ‘Pravaha’ to make the stars move 
towards the west. If they say like this, the 
author replies to them in the following 
ranner : 

The omnipotent Godif wishes can make 
this mountain muve and keep the mustard 
seed immovable. He has made the earth 
exceptionally immovable in order to prove 
His supremacy and ominipotency. (Sloka, 147) 

Of the two powers i. e., external and 
internal of God the latter is more powerful. 
Because of his innate power this earth has 
become inhabitable for the people of good 
nature There is nothing to be surprised that 
all other planets around the earth are 
considered to be part and parcel of His 
manifestations. (Sloka, 150) 

Through many an argument refuting the 
annual, daily and declinational motions of 
the earth western astronomers the author 
requests the astronomers of the west to 
take the juice of these fruits and drive 
away the fatigue that has come down to 
them from the motion (so called) of the earth 
and let them be contented. Let the fire of 
persons who proclaim these motions of the 
earth be extinct. Let them also be happy, 

(Sloka, 151) 

He says—!l conclude hereby that the earth 

is stationary for the main reasons cited 
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below—(1). The stars on the spherical globe 
are seen always in the exact place with- 
out any change. (2) The decrease and 
increase in mandaphala of Mars and Mercury 
due to Marda Kendra found to be seen, 
(3) The shade (patch) on the moon is always 
towards the earth. (4)The nature of light 
and heavy things is different, (5) The attra- 
cted thing must face towards the attractor 
and (6) There is no latitude of the Sun. 


| (Sloka, 152) 
It is said in Siddhanta Sekhara that the 


earth, the dwelling place of all is in the 
middle of air certainly, without any support 
as a piece of iron (globe of iron) being 
encircled by magnets of equa! j.ower in all 
directions at an equal distance from it. 


(Sloka, 153) 
By the above argument | am (the author) 


of opiniun that the earth is stationary and 
the mean Sun not the apparent Sun being 
surrounded by all other star planets is moving 
round the earth once daily. The planets 
are also moving in their respective orbits 
without any fixed rate. This is also observed 
from the earth. i shall be happy even to be 
criticised by the learned men who weigh 
the value of labour and observation. 1 shall 
be happier still for my decission. No matter 
if learned men would criticise or accept it. 
(Sloka, 155) 

Then again appeales the learned astro- 
nomers in this marner—“O’ [earned astro- 
nomers of the West anc East, You are the 


fees of all. Kindly pardon me for the fault, 
_" Nave commited in declaring the earth 
without motion. He has Just tried to pluse 


for my arguments w 


hich are meant only f 
the larners of astro ee. 


{ nome, Every man in the 
world is with fault—l being no exception. 
Everything depet: fs on God If it turns to be a 


monkey, while making a deity (doll) Jt is 
the fault of Cod and not of ନ it‘ be- 
Comes so as god likes it to be so. 


(Slokas, 156=—157) 


Let the wholw universe go on either by 
the water of the ocean or by the force of 
the cyclonic wind. But it remains stationary in 
the air, and is surrended by seven oceans, 
islands and mountains etc. | have nothing 
to sav about these things. We are only to 
divert our attention towards this earth and 
the Sun of ours which are in the sustainer 
of this universe. (The author here thinks of 
the earth and the plantes within this universe) 
and not the universe higher. (Sloka—158) 

In ancient times the theory of the muve- 
mei.t of the earth was not known. It is only 
in the years of Kali Yuga divided by 144 
432000 


444 = 3000, means at about 3000 years of 
Kali i. e., (before 2000 years of the author 
himself), this short of th2ory prevailed by the 
preachings of Buddhist astronomers and 
saints in the common platform. The learned 
pandits like Bhaskar and others have refuted 
this theory in general in their times At 
present as this atheistic theory is pre-don ina- 
ting on the human minds. | have tried to 
refute it | have endevoured to my level best 
to discard this (so called) Western theory 


now. lhe theory in support of the movement 
of the earth has become prominent by the 


declaration of the Sun to be stationary. This 
dicission of the Westerners may be compared 
to be an attractive a golden rnountain, But 
now through God's grace number of argu- 
ments came to my mouth to prove the earth 
to be stationary. By the grace of Sri Jagannath 
these arguments are taking the form of a 
fire to melt that golden mountain of Wester- 
ners. May the God of Nilachala (Puri) who is 
beautiful like the full moon bestow on us 
peace and prosperity {Siokas 159—161) 

With this Samanta Chandra Sekhar ends 
his arguments with regard to the immovability 
of the EFarth in the XVII chapter: of his 
magnum opus the Siddhanta Darpan 
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MgmgaTtaT: WaINGr-Ag-TMHr0-gfar-MgaTe: 
ପସ: fଷଞ୍ୀଖସପ 


ଖୀ : 


qu ଷସ dng far GTA 
SIGE eares: Iza: 5 TH IN He To 


୫୩ ୩୩୮୫୭ମ୮ ଅନୁ : 


ଷ୍ୁଷ ଓ ଏଡସ: । 
ଖୁଆ ସ୍ଞ କମ ମବିସାସଷମ ୩୩: । ମ୍‌ 
ସୋ ଝ୍କିଷଙ (ଞ୍ମଙୁଙଏଫକ ସମ: ଷଞ୍ଚଷ୍ମୀମ 
ଷମ୍ୀସ ସମ ମାଏ fg ୩: । ନ କସମ 
ଓ୩୪ଙ୪୩୪ ସ୍ଞ । ୯୨: ୨୩୦: ବ%T Arq GT - 
ସଖୀ ୩ । ମୃ4ଞ ୩୩୩ ୮୩: ମମ । 
yu faaqଷୀମ ଏସ ସଳ୍ୀଙ୍ଆ: ଏ ୍ଞ ପୁ: 
afaqe: qfanrat ffs aq: RAW qaear fas 
qfurarat faarfafa | Gorqaea TfaaAlIIAT 
ସଙ୍ସ୍ଆ: ଏ ଏ ଆ ffs nef | IGT TEN 
ସମୟ 0୮: ଷ୍‌ ୨୮ ସଶି ୟୁ ସଉ 
qkGHTg : qq ଷଏଷସ $୩୯୮୩ ୪ ସବ 
ସମନ: ଖାଆ a୪: ମ୍‌ AN Hasna 
ସସ ଆ ¶ମସ୍ଙ୍ମ ୪୩ । 

ସୃଙ୍ପଅ ସ୍ୟ: ଯଂ: ଶୁଅ ୮ ୩୯୦ ଶୀ 4 
ମନ, ୩୮ ସା ଫି ମା ୩୮ ସ୍‌ 
5୩୩୩୩ ଅିୟ ଶqfg କଫ । ଷ 
ଝି ୪୮୯୦ ଷୀଧ ସିଲ୍‌ ୩୩୩୮ ଦ୍ଦ ସା ଯମ 
ସଂଂମହ୍ଏଫ ପଏ ଏସ ୭ ମୁଆ । 
ଖୁଆ: ସଁ ମାପ ୩୮ ସାଫ 
୩୯୩୨୨୮ ୩୯୪୨ ଷୀଅଙ ନ । ଅସି: 


୪୩ ସଫ: ଷ୍କ 


qq: Mend lala TAHeT FNTA- 
faartmcagfacofra । Heda: ଖି ୟ୩ଷ ପଷଙ 
।ଝମ ଏସ ଧକ: । ଓକେ ଞମଷମg- 
TIT H | 


ପଡ ଷୁଷଷ: U୩ 
ପବ ମସ ସ-ଖ4 ¶ ମରାଆସ | ଷ୍ଷସନ୍ଫ 
au qq: Rife ArT Sraifad Sala 
ସସ ୩୩ TIF SS TIE HEEFT Hf | 
Ten-aq-sharfe Hear af IGT: IAF 
qq, %ସୁମୀ ଝfa sd ®egqcarfe aaa 
fafa ଞଷସ । 

ଏଫ୍‌ ର୍ଥ ସଷଙ୍ଷ ar fSarrd: GUT 
amfU fag: ୧୩୩୮୩୮୯୯୯୩୮୭୮ 
ସ୍ସ ଅହସସଷ: ସୀ ସପ 
diasanr fata qa ଙ fa faaT- 
୍ଷଷଞ୍‌ ସର୍ଟ ଏସି । ସି ୍ଞ କାଞଞଏଙ 
୩ ବସ fq ୧୪୦୪ ` ଅମସସସଙ: । ଅସ ସି 
ମୀଞ୍ଓଙ ଏଷ ଅଫ ସସ କଡ ଖସ 
Fal sazaeaedT ¥ asi efteqantTaT: | 
Tfagear JT arTATUT TFTA TfagaT- 
rT ଏସ ୨ fa a fraaaqra: (| Th 
tararratffa ugar sfa resreecarfy sqcafe: | 
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ଏ୩ ସ୮qrz ITT TIIT PTT fT 
qo ୩୦0୮୫୮୦ ଷଂଙ୍ୀମ ଖଓ୮୍‌ । ଓ 
ATT —m G-T9-Te-PR-AT1T: 1 garage 
afgnral aria Neptune, Herschel & 
Pluto, ଖସମ୍‌ aାfacgT 4rd: 
qRarTT: | CT STA aruTfa gegatU- 
ଅଞ୍ାବ୍ଷ: ୪୪: । ମୁନ ଦ୍ଧିସଖ ମା ୩୩: । 
ଷସ୍ ay saofa wfasafa a safe caf 
ସସ: ୯U୩୮ଫସ୩୮ ଓୟ୮ graf 
ଖାପ: ଷ୨ ସଫ ୪୮୦ ଅପ 
cfudaTfasrSuA | CT TUS qd- 
qenfy TTT TIFT ITA Sh । 


Urenus 


ଅଦି fq qeaqaT :— 
ସସ ମଥ: । ଖର ସ୍ଵ ମସ: 
ଶପ suff ଷର୍ଖ £ 


ଅକ । ମହ ଅସୀ ଅବିସ୍େଧ 
ଅପ ମା ଷଂ୍ଅTT%1 । ସମ: କୀ fa: 
ପୁଅ ପସ] ୁସସଙା ଫୁ: । ସଙ୍ଗ 
ସଷ୮ ଏସଙ୍ୀଙଙ fକଷ୪ଙଫ ୩୯୦ଫୁ (କଂ 
୩୮୭୩୮୮ ୩ ୩୮୩ ପୁଅ ୪୮ ୧ 
ଅକ ୩୪୪୮୯ । ପମ ସଙୁଷୁ୍ପୀଙକ 
୩୩୮: ୩୭୫୮ “° । ଅଫ ଅଫ୩୩୩୩୯ 
{ସ୍ସ ମା ଅସହ୍ୟ ଅମ ଅଆ । ପପ 
srfgfae fsa? afagerfe 
fସ୍ଫ ୪କ୮ଙ । ୧୮ ଖ୍ଂଙ: ହୟ୍ଧ fof: 
qforaT ୪ ସ୍ପ: .ଂ 
(ହ୧.× ୧4), ଅଆ ସା ସ୍ଫ କcrIfg: XAT 
ସୀ ୍ଞ । ୩: 5ST SGI ga: grad 


ଆଖ୍‌ ଆ ୩୮TH: ର୍ର । ଅଫ ଆ: 
THT qa fgolalaraa 
ଆସଫ୍‌ ଓ୩ସHq: ଏ ସା ୭୩୦୩ ୧ < ଘଗ- 
f@A୩ବ ଷଏ୩ଅ । ଏଥ fa: ୟ୦୪ 
ସଂ ୩ । ଧମ ବିତ ସ୍ମ: ୨୪୮ ୩: 
ସଠଂ ୩୪୪୮୩ ଝୁୀଜ ଷୀସମ୍ୀଏ: । ପଏ ଜୀ: 
araar 13a tate fasakr gf | 
୮ ଖ କାତ: ତଟ । ଏମ ଓଏସ୍‌ 
qମପଙ୍ସୋନ ୪ ଆସଙ୍୍‌ ଷ୍ସଷ୯ । 
କସ ୨୧୯ ନତ: ଷ୍ୀସମୟ ଷଏସ । 
୮fdqTeAT, ଶୁଆ ଏପ:, ପୁଆ ପ୩୨୩ ହତ 
୪୮ । ୯୧୦ ୧୧ ମଙ: ହଠ” ୪୩୮ ୩ 
ଝର: + ୩୩ | aa emf | pf 
ସା ଧଓ ମଞ୍ାf afd, qT catqnafed | 
da sfqaeaafoatt srffaaid §8°/2o 
ମ୍ମ ମତ * ସହୀ ହୁ ଏ୦ଂ ଖନି 
feuqra auuT sgifus: IFrfkrGsemfa- 
ସ୍ଦଅଧି କସ ମୀହମqRU ଷ' qT 
ଝଁଖ ଅସ: । ଅଧୀ faIaT HITT GTA 
ଶସ qforaT 1 mta-mrfas-Faf-g ru aT- 
ମ୍ମ ସା କସ ସାମ ସସ୍‌ aT - 
Hama daar euqfecer: । gm 
ଷସଷବ୯ଝଫ ଷୀତୀ ପମୀ fa ଏ 
au? aFpifagusioT agora 
ula? Auf ®olat same TfuanTgna- 
ଡୁ ସରସ ଅଦ୍ଧ୍ ଷଫଙ୍‌୍ପଆୀ ଓ । 
fRadafaaaer fafaafpalqacd GeFIqd: 
ସୁଙୟଙ ୩ ୩୪ ଫାସୀ ଖଷର୍ଷ ଅଝ୍ଷ ଷଞଂମ 


ସ୍ପ ବଗ ସ୍‌ ପସ ସସ ମୀ 
aT feud — 


{ । ୭୬ ଖୋଳ ଏଷ ସର୍ଷଙାନୀ aTuସgଫ ମଧ 


{୪ ଧସପ ଏମ୍ସ ଅହ ସମାନ କହଅମ । 


(ଅ. ଝ. ୩. ୟଛ, ୩ ୪8) 
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ସୟ । ଖା ଷୁଫ ଝୁସୀଏସ୩ଫଙଏହ ସସ । ଷ ସଫ ଖୀ୍ଗ 


(ମ୍‌ ମ. ବଷ. ଏ ମ. ସୟ ) 


ସି । ମତ ସାଗ ଅଥ କିସ ନ୍କ ଫ୩୩ଙ୍‌ ପସ୍ଷ କୋ । 
ଝିଆ ତ ଅଦ୍ୀଖ ଏସ ଙ୍କ ଦିସୀସୀଙଏକଷ ॥ 


( ୩ ମ. ଝା ଷ୍. ଏ୍ୱ୍‌ . £?) 


ମା ଝ୍କିସଙଧସବ୍‌ସ । ୧୩୪୮ମୁ ୯୮: ଫଷଷୀ ଶୁ ଷSurcoIcafe fa ଶୁ {ସ୍ୟ ଷଝି ଓପଙ୍ୟଅସି 


aqT— 


ଅ ସବ ଷର ଏସୋୀମୃସ୍ଷା ନକେଝଡଏ: । 


ଖଖଷଙ୍୍ବଙ ନସଙ୍‌ମ୍‌ ମସ ୍ସସୁ୍ମୁ । 


ଏ୩ ପମ ୩୩: ସକର୍ଷଷ । ଅୁfa୍ୟ 
ଶପ । ରିଷି“ ଞ୍ଭସୀମସ ଖମ୍ଷ- 
୩ ସଲ ତୟ ସୀ । କ- 
nafwaar qfesadt wife fagqaarafan)- 
Thsqeuad | Tg Tae TUrT Tua ସଂ 
ମକ: ୩୩୯୮: ନଆ । କସ: ସକ 
gmaven fara rte 
nfgeqesuT । ମମ ସୁ କଙ୍କ ଅfomuaTrgat 
୩୪୩୩୩୮ ୨୩୦ ଏସସସଙସମୀଙ 
TIAA FIAT THAfA i sarfasFqeraiat Tg- 
HIT Toa Hina easatgpaT TET 
care TIT TFS RGAT 


(୩ ଜା. ଏଷ. ୪୦ . ୧ ) 


ବ୮୯୨୩୯୦ ସ୍ୟ କୀ ଖ୩୩୫୩ । ଅକ, 
acfafgafaaafnfas-pIrTf-p4p UT 
STITT, HIRST T TETAANAT | 
ଓ ୨କୁ୩ 0d ସସ ସ୍ବ ଖଆମ କଡ ପଗ 
ଖର ନସ ୪୨୮ ସିଙ୍କ୍‌ । qf 
ଖାଏ ସସଫ ସୁସ୍‌ । ଫଷ ଖ— ସଦ୍ଆ ସା: 
ମଙଙ ୍ଅଷସଙ୍‌ ଏପ ଏ ୩୨୯୩ ସଉ | 
ପପ ଅସୁ ଆସମ ଷଅଙ ସମଙ ଫ୩fa୪- 
fagrarerraratfantal ST: 1 HIER TITT 
cr-fagrafranat fagacaurant f7fe- 
— 


ମମ୩ଙ: କ୍ସ 


ସଂ ଅସ fgar 3 ୩ F୪୩୮ ୩୪୮: । 
ସସ୍ଫଷ ଅଞତିଙଷସ୍ କମ ଅଖା ଅମର 
fag: ଏ ଓସମଷ ୩୮୯୦୩୯୩୧୪୩୩ ସୁଷ୍: ॥ା 


faeraT: :— 


oT fazreataeaT: (Treatises on astro- 


ଧା fଙ୍qଷଫ: ଅସୀ 4g 
ୃଷ ସଥୁୟAନ ୪୩fରଷ୍ ଖସ ଙଷସ: । 
ଷିଜ୍ଠୀ ସ ମା veareaRy afar aff । 


nomy ) 3T<a HIATT vo qeasl: afrsz-mt fagrraeqm: cans: faglaralsalgfs: | 


rai a i iat ire 
ଏ ୮୨୮୮୩୮ ୩୩୨୫୮୯: । ଣୀ ମମ: । “ମସଙ କଙ": ୮୪: ଝfଙ କIfUagୁa Jul - 
ୟଥା ଏ: "ଏଥୁ ୩୩୮” ଅପ ପସ ପୁଷଆାଧ ଅବ ମଧ AIAIT, 1୪: aT sf । 


—s g:feaTn Tg. : FIG: 
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ଖା ୭ far waa dagarmeagftarcd- rafmfe TaTrfuaTr raat fa ua 
ମାସୀସ: । ସିମ ସକ ଆମକୁ ଖାସ । ସୁଖ fସଞଫ ଅକ ସUGT: 
୭୩0୩ $୦୩୮ । ଏଟି ସଞ୍‌ଷମଙ ମଥ ମ ଓ ମଙାଞଖକୀଙ୍‌ତ (ff. ସକ. କ୍‌ ୪ ୩-୧୪୪) 


ଖସ ଖସ ଆ୯୦ ୍ର୍ତ୍ 
ନସ ଅସ ଏସ: ସ୍ସ ୩୮୩୮୪୮୫୪୮୫1୦ ସୀ । 
fgଙ୍‌ ଷଷଙ୍କ ମୋ ଣୁଏାସୀଫ ସମ ॥ 

ଧାଇଁ ଅମ ମତ ସଫ: କମ {ସଙଷଷ କହ: 


a M1AaT Ifa: a taf Sa saarfife Hg, ୩୨୮ ୨୩ପ ଖୀ ଙGT: 
ଖସ ଲାଫ ଜକ୍ଥ ଏମ୍ସଡ ଅଧୋ୍କ ସୀ ଖଅ ଅଆ ୪ ୩m ହଡୀଙ୍‌ବ୍ଞ 
୩୯ ୪୪୨୮ ସଫ । ଅଖ ଷଞ୍ଚଷ ସୟ ସ୍ମ ର୍ଫ ସ୍ମ -- 
weft asal TINA AT ATARI - 


a qe p af fg aque fas 
୮୯୯ ଏଫ୮ର୪୮୧ର୍ଶସ୍ସଙସମ ଏଷ ଏମ ଜ୍ଞ ୩୨୩: । 
୨୩୦୪୮୯୨୮୨୩୩୯୧: ଷପଞ୍ୀସ୍‌ ଷୀ ସ୍‌ 
ସୀମ୍ୀମ୍‌ fମAT ୧5cqm wfguleUsS: wSga: | 


ଫଣ୍ୀମ୍‌ କୂ ufa July rg Tag) 
Weargsare asm faaqrfaaa: sede fag: | 

ପଙ୍‌ ସ୍ୟ ସ୍ୟ] ସମ fom Tq: 
୨୮୩ ୩୩୫ ସ୍ସ qf Sfaa: | 


ଆ ୮ଙ ୀସଙୀ ଏଫ fT Fe T- 
SINT: rar faq vTTT gq: ଆଗ: | 
ସୀ: ଷମ୍ମୀନୁଙଷ: 

sma fag efeaatg Maa: 
ପଧ୪: Hm qଷhr agar qa fN- 

fସଷ ପସ aଙ୍‌ ୩୩: । 

ଷୀ ଖନନ maସଏe ୩: ଅଇ୩୩୩ଙ୍୨ : 
୩୩୮ ସନ ଆଅଙଙ ୪ }ୋ୩୯୮୮ଫ୩ ॥ 
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ararg faraarfsy (vo a%) TeaTpSl FATNIATAE 
ଅଝୀସସ୍‌ ଫ 4୪ ୩୮୫0 ୩ ar esanfacgd: | 
ଷଂଖ: ଏଳଖୟଷ ଷଟ୍ୁ ୩୮୯୩ ଷ୍ଟ ୨ 

୩3 ୩୮୩: ଏମକୁଆ ୯୩୪4 ମାଏ ମା ଅଫ୍‌ ଷ୍‌ ।। 
fagirgfear aclenfear a a fase na 

ଧି ଝୁଅ ମସ ଙ୍କଏମ ଝୁ ମାସନ୍ୀ୍ଙ୍‌ ୩୪୪୮ ୩ । 
eq fag fre sceuegtagIIrIT agra: 

୩ ୩୪ ଅଝାମ୍ସ ୩ ଅଖ faa ମସ 
fagrar- tataa faafo aT maalmeh: 
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ଷୀଝ ସୀଞମସ ଅଫ .ମୁଝ୍ଧମେଫପ fa । 
fae ଏଥୁ ସା CtTerfasrgal 
ଫଙ ଝ1uRA ୩% fq ୩୯୫ ୩୩୩ (1 


ଝମମ କୀ୮ଷଙଙ ଏଧମ୍ଙୁ୧ଏ୯ ଛା 
୩୮୩୫ ଷଧଞ୍ୃଝୀ ସସମମୱଥାୟସାଙ୍‌ । 
aSN fg: qT(<v)fafa(4) fasted: 
ଷ୍ୀସ ଆ ପଟ: ୫୯ fସବ୍ସ: ffସଞ୍ ॥ 
(ff. ୩. ବୁ ୪ ଆ. ¬ ୪ ୪-୧4) 

୩୩୩: ଏସିଆ :—ଖଫ ସମଫ ସସ 


qT 1-404 MN UATE - 
ଝା ପ୍ଗ ସବ୩ 'ଅ୪୩୪୮ ମାଙ 
TET Tf | qa GN Nerf ag: | 
ଖଂଫ ସ୍ତ ଆ ମଷମସ୍ଃ । ଓମ ସକ କୋ) 
dq) ସ୍‌ । ମୁଷସୁଆ କୁ: ୩୪୮୩: 
ଝ୍ୀମସ୍ସୀ ୩୩! ୪୩ ଖାାଣୀଙ୍‌ । ଖେ ସା 
୨୩4୯୩୮୯୩ ୩୮୧୦୪୨: ଷ୍ଚସ୍ମ । 
fag TUF RAE WVlngrT: IT: 
ଅସି ଷର ୪୮୯୮୩୩ ଅସ । 

ଆସମ: ଏମ fq, ସହଇ ମ୍ଥ- 
qeagra? df qr49 GRIN TTT Fara | 

30 


ପ୍‌ କସ ଓଝା aT farmatarafas 
‘qaron’ fa ‘fam । C୩q sg ୩ 4୩ qn: 
ଫଁ ପୁ ଗା ଖସଡା ମ ସଫ frITTTN- 
ଝର୍ଷୀଙ୍‌ । ସମ୍ପ ଆ ଖାସ ଖୀ ଷ 
aqagrfa (Faull serena) 9 ga 
ଷ କପ | faralq sa Iu aT 
ମମ ଅମ କ୮୯୩୮ ଷ୍କ ସସ: । 
ଅ1୪qg1a1 ୪୩ qfisauag oT 
ଓଓqTiefପି ଷଶ 
ଖୀ ଖଫ୪ ଆ ସୀ ସରଧ । ସମ 
FLITE Seg: Isat q5gfaafanas 
(40 HIgG) qRof | 


୩୩ ଙ ଓଷା ସଫ ସୀ ମଧୁଷୁସନ- 
୩୨: । ଖଧଫ 3 କମ ର ନ୍ୃ ୩: । 
୪ସବଙ୍‌ କହଞଙବ ଷ ଖା | 3୪୩୪ ସଙ୍ଗମ 


ସ୍ମ fag fofad: | 
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ମୁଙସ୍‌ୱଷଆ ସଜ୍ଞା ୧କୀଙ୍କୁ 
ଷଝଂମୁଷାନମଙ ହୁଏହି୪ ସୀ ସ୍ଥ ୨୩ 
qfcamftataad | wrerslqarRt C24 
ଅଆ ଟା ଧସ ® । 4g TUTFT: $6 ବ୍‌ 
ଅକ qraqfranThdargqୁ $୧ ବ୍‌ ୩୯ | 
ଖା ଙଙnୟ ୯୪୮ ଖର ଅସ 
ସସ ପଞ୍ଚ: ସି ସମ । ଅସ୍‌ ର୍ଷ 
¶ଂଆ ଅଂସ: qzafq ସମ arfuarT alge 
ଷଧ୩୮ ଧୁ ସମ୍ପ: ଙ: । ଷଞ୍ଚ ୩ଞ 
ପମ ଏ୩ଙୁଝୁହିଆ ଓ mfa ସ୍ଥ । ସମ୍ୟତ୍ମ୍ଭ 
ଷ ଅଥ, ର: ଖମ୍ବ । ଅସ ଏ ଷର 
୪ମା$ଆଧଷୱ୍‌ । କଟ ସୁସରସାସୀମ ସମ 
ଷୀ ୪ଞମ୍ୀଙ୍‌ ୩୯୩୮ ୩୮୪୫୮୩୩୯୮ ଖତ । ଧି 
fefaaa— 

ଅଣ୍ଡା ଧି ମଙ୍ଷଏସୀ ଝୁବଷଷୋଫ 

Carat ahorafaaut qa | 

Mg aqfanzgreofary: 

ଷ ଆ ସି. 0୩M: gH NaFg: | 

(ନଜ. ଝ. ହୁ ଆ. ଓ) 


ଷ ସସ ସୀମା ୪୩ ଓ କଙଙଏ 
ଝ୍କିଷ ଏସାମୀଗସୀମ୍‌ କଷା ସ୍ ସୁ: େପୀ- 


ଷଫମ୍ାନସଙଙସନ ଏ୩ଅ ସ୍ହସଖ୍ ଞୁଝସୀ 
fa । 
aemtaqtaeq caffe aoa fagled:- 


fag: uefa fame: ua grag feof 
ମାନସ ଷ୍କ ଝ Jଙ୍ୟଙ ୪ ୯୩ fg: | 


୪୩ ସମୟ ମଳ ସହ ଅଆ ଅଜ 


ଫଙସ୍ମମ୍୍‌ । କା fg —fକଅ- 
Sep — Usalaia — wsfasarafaarfadT 
? {4 o 7oerleq war srfoscamidlat eqse 
fSfaan—“gqqfman: ଏମ୍ସ” । 
ଶ୩guTcAS ST fqqer 4H; ଏସ ୩ଇ୮ | 
qn zପାଙ ୮ ଣ୩ୀଆ-ପୂର୍ଫାଫ୍କସ୍ୀ । 
fagଙ: ୩୩ଷପଙ୍କଷୀୀଫ ଏସ । ୩୪ 
feuaysr Ug acura ana iT 
ମଅଧଓଫ ଆଖ ଷର୍ଷଷମ୍ଚଷଝଫ ଷର ଅସ । 
qT — alT— ulgr—rraarfe —-anaqsal, 
qgaed, qralnfoa, Sarin, Ta: TaT:, 
gfaaaruagmt frafaqu aay, ଷଞ୍ଷGG 
ଅସୀ ଷଅଆଥ୩ଞୀଷମ୍୍ ସା fgrଫଧ- 
ଏ ଅମି | 

a୍ଫ fagra:—ad fagla Ca UF: fagrd 
ଖୀ ଅମ ସ୍ୟ: ଅଧେଥଥ୩Ud ପୁଷ 
qa fund | AIT aarGple:, afar 
୭ ଖସ । ଷ୍ଫ-geqeqafaSc-HaT4 Tସ- 
ସୀଆଞୀଙ କୀତୀ ସୀମା ସବସ ଖର 
ଆଥ ୟ୩୯୪୮୪ fant । ଅଧସ୍ ଓ fz 
ଧୀ୦ ଅମାପ ପଡ ାସ୍ଙ-/ସଞ୍ସ-ଷୟପଏସ-ଓ କୁ 
ମ୩ଷ୮ ଝ୩ଫnanfe୍ fama କମ ଏ 
qଅ7faa ୧୩୦ ଷୀରଥୀଙ ଆ । ଏଥିମ ଆ 
ଞ୍ ପ ଅ୪uansfagadnasle glalsald 
ଷ୍‌ ସୀଷସ । ଖାଅ ସ୍ଞ ସ୍ଫ agra) MitdlaT- 
ଅଞବ୍ଞମ୍‌ ଷଞୀନdୀ ୪ଉସ । ଖଅ ସା ମୁଥା 
୪୩H । qa 4 TAIFTS eely 
ସପର କାଖ ମଥ ହଙ୍କ Burgess qa4fGd 
qufaglaelf୍ଖ ତଙ୍୍‌ ୨୧୩୩ ୩୦୯ । ଏହି 


rr rere eres reer aia prea eerie 
ଓ“ ମସTITUATTUT MGT Hen fafa 94 ଖାଆ {<3 ବ ଖୀ: | 


—a¢:faa qzqaF:, AqleF 
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CIGFAT Ftaf auTfTITITT a FS 
WTA ATTIaT: taanIpSTIaF fagIraTA 
Tora rH 109 BF gataaiut egmelat 
ସସ: ସସ ଗସ । ଏସି ୮ aga: ପସ: qq 
fad fag fre faar suf ନ i Flan 
MG: ଷର ୩୪aT afq qaigfr4uau ଖ୍‌ 
ଘାସରଞଙ: ଷମମ । ଏଏ ଅଖା ଗଏ ଡଳ ମୁ 
faqauଫwar haar: fag: ward sf 
ଏଏଏଞମୃପୁଆ ଷ ଜାନ ଏଟି, ମା କିସଙ 
ମମ ସଫା ଷସଷିସ୍ାଷତ ସି ସପ ମଙ । 
J fag TTTETINT 


alr ug-qgfnfgr-fasr ge - Se-5qeaeT: 
qTqfmnT Kar near cq cq fagTe Tear 
୯ ସଷସଂ : | a T4-F141NF-5 HTT HEF 
aT -FrarEUg CAT Muciarer ga asta 
ପୀିସଷସ ୮୩44୧୩୯୮ ୩ ଏସ ଏସ ସୃଝ- 
ଖ୩୪ ag rTqଖଆମ୍‌ । ଖୀ ଏଷ ସ୍ମ 
ମୁଖମ — ¢q—afra a atadifa 1 pa ? 
JIGOF NASI aT gre foal — 


AIT NF-M UER NT TFG: 
ଅସମ aH Md: SIAN rnd: | 

Ta: CIA! Fea1 FIICHTIHT: 
FDAlg efefugia geal HUTT | 
fafa sola HTN: Furey 
wfacacagarserr gaara gfa A afd: | 
fase HradacarcnTes fared: 
FarffH: NTT aT pT: Ing: | 
ପସ ମର Hr safq quia: 

ଝିଆ ହୁଆ ସଜା ଅମ ପାଏ: । 


(୩. ଝ. ୟହ 5୮ ୩4-44) 


235 


ପୀ୩ଫ୮ :-¬ କଷା aୀମାaାaT 
amfa: fara Team game | 
ପା: a୩fqtga taq-—-araT afar der: 
ଏ୪ 2୩୮ ଅସୀପଙଷ ଅମ ମା ଅକ ୟadT 
ଷ୍‌ ମସ, ଏଷ ସ *qUguNT: 
TelaT: | Ugega?T Sa fa fafuaagrfia 
ଝIINN If, nye qGqalg- 
ଷର ୪୨୪୩୮ ମୀ୍ଞଥଧଧି । ଖସ 
୩ fagT, ATT Flush qa 
ଷଞୁଷସଏ!ମ ଆସ ୩ । ଅସ ଝା 
୩ ଫ ଖୋ ସୁ ଏର ସମ୍‌ ୩୩ଙସଷ ପ୍‌ 
Sfqaq JETT fafa? M- 
fant Sof | ca Ftp TENT TENT 
qଝfasgaT TUN fare 517s CT | 
ମା ୍ଞଷ fasier tf S1afq GUAT aA SG 


IFFT Aaqefig ଷଞ ଝ । 


quIaf— 4155111 quNTITT TE- 
wTUrelal Fcq-q1asIf ana? ay ଷାଙ 
fକfସ୍ଙ fq rGସମ $୪ । ୟାସ faguT ର 
ଧୁଞଷଞ୍ଙଝମଷଙ୍ମ ଧମ୍ଆୀ ସ୍ୟ । ସୀ SAT 
ଖ୍ଙ୍ଷନ: ୩୮୮୧୧୪୩ । ଶୁ ମମି ଏ୩୨୩ 
di fefreafu୍ । ଅଫ ଷଞ୍ଆଏଶୁଙ: । 
sraafelnte a? : dd fear fag 0%: । 
ଷଷ୍ଠ ବୟ ଏ qaSo) fg fray tara 
an | Inf aA— 


(2) 0 ୨a: = $ 2: 
ହଠ ଦିଧଙ: = ହୁ ଓ: 
ବୃ ଠ ୪୮: = ହ ଫା: 
୦ ଖା: = ୧ 5୩: 
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(2) oc fanart: = $ S651 


(1+ 4) 15୮: ଦଓ faAGT: a1 = $ ¶- 
qT GIG: 
ହo JIU ICTWSTST: = § AT: 
ଶୃ ହସ୍‌ ®୮୪: 
୩୮୩: ହୁ qq aTTSIo nT 
୪୩୩ । ଅଝିସସ୍‌ ସ ସ୍ସ ୨୩୮୧୮ ଅଫ ଞ୍ଚ: 
ଝ୍ମୀୟୱ ଅଂଗ ମକ ଞ୍ଞୀୱ୍ ସଙ୍ ସମ୍ପ 
ସା ଓ \ ଆ ୨g STAT AUT 
ଷ୍ଠ ସ୍କ ଫଅି ! 
ବ୍‌ ୩୩୪୩୮ = $ fସ4ମs 
ହୃ ୧ ସମ :, 3 ବ୍ଦ ଯ୪୮୮ ସ† = $ ମହ 
fg ସ୮ ଧ୧ ୪: = $ ମୀଖସସମ = 
ସିହ୍ଠ × ହଠା = ୟ ହହ୍‌ 0୦ 0; 
q1: ହ ¶r= 3 ୧ ୪୮: = ହ୍‌ × 


qd: fa: aU: Sa 
qm FG aafaga farig? 1 
ୟର  ଷୀ fargfraT 4: ଆ 
a: yer gfe FT ATT | 
ଅଏଃଦ୍ସ୍କ ଷ ପଙ୍gdଫ ୪ଥପs 
ଅପ ଖା: Mugu: I 
ଖର ୩୮୪ ବgୁuT: 
ପୁଞ ଅଥୁଷ : ଷସ୍ଷଙ୍୍‌ ଆ: । 
ଅଆ ଝାଡ ୩UTHT: 

୧୦ ୮ = $ ଅର ୩୧: 

¦ ୧ ଜ୍‌ = ¢ fang: 

$< fr = $ %ItaT 

(+4) Fr ar qo fr = 

 ¶ ସ୍ପ Se: 
ହ୧ ¶. ୩ 3. ®. = ହ ଆଏ: 
3 MM = ¢ pT 


= - °° $ 
Ros 3 qT =? faarer = qo 


$° fT ୩ ୧ qଡମ = ହ ୩: 
ହ୍‌ UT = qfeFr = ¢ AGN = $ VE: 


Ma $ 0: = $ ®oT 


STII NG FIAT 1 $e Ja qVF, 


୩୩୮୯: ଅକ୍ଷୟ ଞଃମ ଧକ ଏ । ପୁଙ୍ ସ୍‌ ସ୍ହ = $ ଅଥୁଷ: 

ଅଥଞଷଞୟଅଆା: ଷ୍ଟ: ଝା ଫ୩୯U 5୮୮୩ ସ୍ଙ ଝି gg = $ ମାସ 

fa qe TT T— ଆ ଅଞ ଅସ 4 SAT fa: 
Tae ug ଷଙ୍ଞ ଥୁ : । ଖଅ ଷଦ୍ଷଷ ମୁ: ମ ଓମ: 
ମୁମୟ ନ ଷସ୍ଫଆ ଥା ନଡା ଅ: । ଅ୍ଞଞଥଗ : । ଅସୀ ସଞ୍୍ାତଆୀଙ୍‌ ମସ ଆ୍ଅ 


jefe sad sarfrasu 
io frararafsar7 qear || 
ଖ୍‌ qT aafedle 
ସସ: ଞଷସ - ବାପ ସାୟା | 
0ST sqrt Tarn sat 
faaceqre fang 3441: 1 
FATT CST 
aigifaaT are TeGT GG: | 


ଆଖ୍‌ କଞ୍୍ଙ୍ ତକ ଷୁଆୟସଫଙ୍‌ ସମଷସ୍ୁସଫ 
ଆଞ୍ଚ ସ୍ମ ମମ୍‌ । ସ୍‌ସସିମ-୨ନୁାମ୩- 
ସ୍ମ । ଏ afସ୍ବକ ସ୍ଞାଙ୍କ ଦ୍‌ । ୯୪ 
faପ ମାଏ, ଜୟସଧୀଷସମ୍‌ । ଏ୧ଞୟ ସୀ- 
ଷୀସମପୀଆେଖଥାଏ ଷସ୍୍ କଫି । ଖାଦ 


ଷୀସମଷୀମିସ୍ତଙ ଏସ S4qagt: 1 aeF- 
I MraifSluan— ad ଝୁ ଡ଼ଷ୍ପ [ସୀ 


ସର୍ଵ ଅମୁଷାସମାଖ । ଷର: କାକ୍ଷୀଫ 
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Auf fag ary Tq Fifa Ha 
q% gauer Agfa far’ tgafa dFpaag- 
ସୀମା । ୯୩ ଞଙ୍‌ ଷ୍କ ଷୀସfାf ସା 
ଝିହ୍ଦକ୍‌ | ହୁଞ୍‌ । ୟଠ । ସ୍ସ୍‌ । ଛତ ୪ । 3୪୧ ପୀ 
ପର୍ଷଦ ମ୍ଫ ଅମ । ହଦଦ୍‌ ଷଞୁଙ ଷ୩୯ ସରଧ 
MET: uF FUT, Ta, SIT, pS THS 
TTIFTT HTT: 1 CART Grea frog 
ସଞ୍ଠ ୩୪ ଥେ । ଏବ ୨୩୭% ଏ୩୩୩୪୮ 
ଷୀସମ ସ୍ମ ପଥ ଅତି ମା ୩ । ୩୦୮ 
ଅଫ ସଫ ଏ୮୧୯୪୩ ସ ଲା ଟୁ: ମଷଙୀ 
୪୩୮୩୮୩ dara faraTl q5%୧: । qa 
wredla sNfaTUTafrag’ ଷପ AczTTT 


ଖ୍ସଙ୍‌ । ୩: ଓହ ଜକୁ ମତ । 
Hqଏଝୁଷ୩ ଅଫ qffqq THA: 


ITT: (CT gv farmearat: gu afrafusa 
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୯୩ C5: ଆ HTT ggrfcafafa | au 
q୍ଞ୪୩୮ ୯୩ ଷଞ୍ଷ କସ । କସ 
aA TarfsT 1 CSftaa qarfaa tearea 
ଝୁ ଆଶ ୩୩୩ ୪୫୪୮୩ ପୀ ୩୪୮ 
ଧ୍ସଝୁୀଷ ୩୩୦୮ ୩୪୮୫୩ । ଷର Tarai 
ଞ୍ଭୟ ସ୍ସ" ୩୨୩ ୩ ଅମ୍ଭୀମୀ ଏ । 
fଙସtT 4 TU TET CT FET TAIT 
fara । ଷର୍ଞ ସaୀ: sag favre qT aaa 
#cqat ia fea nfo CaT quiueaT a fa 
ଏ ୧୩ ଷଶ ୨ଷ୩୩ ସ'aaTat fofed- 
mf । qT tfaqanfa CIT 4 TET HA 
ଖାଆ ୩୪ ମମ ଷଅକ୍ୀୀ ଧର ସୁ 
qaalsgaT aracwinifad: (ug IAA 
fମଆୀଲାୱଙଂଆ ଅଧର୍ଫଙ ଷ । ଫଙପୀ 
ସମାସ cana foafd q— 


sr fagrasfazr aafaT0 quads cea 
uma rafga: ardar afta aa: | 
freq aut TIITIfAgA TT TTTNSATNAT FHT 
faraqr<aT fqurarcd sq: ପର en | 


ଅଆ ସଙଶଞଣ ସହସ୍aMgecaT 
ଷର ଅଧି ଷ୍ବାଚଙ କଷା qf Mma 
ଆପ TI HTTIE AT HITFT ATIF 
ସହ୍‌ ଷଙ ଏଷ (ହୁ । ୩୫୩୩୧୯୮ ୨g 
୮ qGsaT ୪୩୩୦୪୦୮ ଷିମ ପୀ 
urea — fagiefsranofoaaraza- 
mexarfasrt au fefad BH AH SlFTM- 


(fଞ. ସ. ୧୩ ଓ ) 


ଵଏମଖୟ ଓଞ୍‌୩ଡୋଖ ଧୀ ୱ୍ଙ 
fasafaareaqad: T5157 Nana AGuTig- 
qifae fugraagoforagfiegT ger 
qadaila fargauraa (The arguments for the 
no. of cycles of all the five star planets 
are profusely given in the Mathematical 


Analysis and English Translation of 


(2) ୩୩୧-୩୨୮ ୩ ୮ ୪—ଧ୫HT FT = ଓGu RRR 00 —u 9Gu ao o00୦0 = ସ୍‌ ଠ୧୧୦ରଷସ: ¡ 


୩G: 
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Siddhanta Darpana to be published by 
the Utkal University). azar @ tf < ga 
ଏଫ ୪୫ ୦୪୪୮୫ qf: ଷର 
ଝା ଝୁ ga S୮୮ । 


ସରଣୀ ସସ ୮ ୩୧୩୦୮୩୯୨ ଅଆ ପୟ - 
qa “aT dd: fuMssqT Iu 
TIAN Fe 1B > VLR BO HIT FIAT 
gf am fofaea— 
ସହୁ su arf TT, 
ମଙଞ୍ଙ୍ସ୍ ଗଙ୍ ଙaTfTS । 
TNT Agia aef —-afa eq 


ଶସ ମ ନତମ୍ ହଠ ସଞ୍ଷେଙ ଖୀ 
CTNTENFTTTIT: fff uf 

ସଠ × ହୁ ବ୍‌ଓସ୍ବ୍୪ ¿ବ୍‌ ଓଠ 
$ = $ 1 ୪୧ 31୪4 ।୧ଓ 


vzrea feaanar ararfe | cag Tfhraacara: 
୩ fଞଙ୍ଆସୀ ସ୍ର ତସ ସା 
ମା ୩ 4 


ସଂଖ ସଙୀଖଫୀ ସଙ୍ଫ ସେସ ମୁଦ 
grfat Jur uGeuasugaeraife qo fare 
fr । ଏଆ ୦୪ ଷଞqaT ଓହ ୪ ooo 
ସଫ୩୮ ଅର୍୩୩୮ । ଅସଂଖ୍ୟ ୨ଥ: ଏ ଅଖ 
qT qfogr: । aT foam germany 
ee ଟସ: । ଏସ ® $ 
fof Ag — 
HIERRET TANI: — 

fur NTGPUAIT : TAC FTF: 

TFT Nay eacal pe TUF eTd | 


gfeze ou a aTTASIT FIFI: 
ଓ ୩A ର ରୁ Tq | 
SUWETUTCTIIT HCAs TaN: 
Gfaaad IF Srg HTTIfyT Gra: | 
arues gaurffagdlaeolsag୍‌ 
fagrananrena na Saag: | 
ଖୁସ TE 4 faaa ara 

ଖସ ug ୩ ମାସ aT ¢ afgH୍ । 
fagrafafgrxradfaarf aaftaar 
ସପ fd fg aମାଙ୍କଖ ଅସଅଙ । 
ଖୁଶ tana): fagrraraanad: 

em fafentf, Fa ଝବଅପ ଅନୁସଂସବଙ 
ଆ ସ୍‌ ସର୍ଖଷମପଧ ® ସଡ ପଫ୍‌୍ଷଝୟା: ସୀ: 
asf ep lafg fd: 4୧୩୪: । 
ଅଦିଷଝ ମସଷମସଙୀ ୪୮୯୫୩୩୦ ମଁ ଷ୍‌ 

ଷ ସର୍ସାଙ ଷଶ: ୩୩: | 
a9: $୯୩ ୪୩୨୮ ଅତ ଲୟ ପସ୍‌ ପୁ: 


safe fava TING GN | 
(5. ୧ ହୁ. ବମ. ୪୧-୪୧) 


qgrfegfeaqtdG? ସମୁ ଷୁଅ- 
ମgସମ୍ଷଷୀ ୩ଟାସ୮ । ଯବ ପୁଶେ- 
qqMGpI7] 4 । ୩a fa 


FAGTGRT ଶାପ ୩ ଗର faa faqufmn- 
gra quar agq4an I Feqarafry WTA 
qfte ଷrafra HTT TNT | 

fag faqaamdoaafusi? GenaraT- 
ଆଏ ହୁ ସସ ସୀ ୪ାବ୍ “ପଞ୍ସୀ ୪ ସା 
CHS gaAT Te ref fofaan | axgaisT 
ଷଞ୍ୀମ କପ ®: sa%erafeeସ fara 
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ସୀ: ୩୮୪ ଏ୦୪ ଧ୍ାଷମ୍ୀଙ୍‌ ଏସ ସସ 
ଦ୍ବଦ୍ୟଫ୍‌ ଏପ ସଫ: ୪୩: ଅସମ 
aga? safaffg Fanrad । ଖଂraaT Fafa 
କ୍ଷମ କା ୍ସୀମାଷାୟ ନକଷୀଆ କ୍ଷ କକା 
ଷସଏ୯ଆସ ? କମ୍ପ ଙ୍କ ଅମେ: ଷ, 
ଖୀ ଫେସ ଫଡୁଙୁଵେବଧାସୀଙ୍‌ ମପା 
ପୂଅଆୀଦ ଅର ଷୁରଷଙଓ୍ ଧୀ ଆ 
wTETAgafa? gANEUM F HE faa 
ସ୪ଷଙ | 

୪୮୯୩୧୯୮ ଅଞଷ୍ଷ ଧୀ ୨୯୦୩ 
fofe@q୮: ୩୪ ଧଅf ଉଆ ପୀ ଏସ କିମା 
fefaqa— 

ପସ ସ୍ୟ far S fata h୍ଷମୀମ୍‌ ଅନ୍‌ 

eG 0H 0୧୯4 ଷଞଙଞ୍‌ । 


ଏସି ଖଲ ଝଏ୩୩ଆ୩ ସୁଧ ୨ fofaaୀl 
ସର୍ମନ । 

ଖଏଝଫ ଅ୮୯—୪୮୯୫୫୩ସୁଷ୯ 
Tfoarfa ଝର କଏ ମାଆ । ଖଖଖ 
ଅସଫ ୩୩ । ୪୯୫୪୦୨୮ ୩୩୮ ଖା ଖା 
sarfaar: aff i 

gfoqm wmreafreatgar —ag୍ 
ପୋ ନମ ମମଧର୍ଷ' । ପୋକ ପୁରଷ ଝଙ 
ଝ¶୍ସ ଅଦ୍୍‌ୱଷଅଷଯୌଖ ହସ ଷର 
areafeqa teat AUT CIT rm MGT 


ସୁଷମ ଖେଞ ଅସେ ୩୩ ଅଆ ଅସୀ 
fraud: । gerd Greenwich aT ଅକ 


ଫାଫ୩ପଏ ୩ ୮ ଖଥ୩ ମ୍ବ ୪ 
ଆଦ୍ୟ ୫୧୪ ୩ ଖୀ ସସ । ୪% uqAGaT 
Prime Meridian | 334 Rt TET qT- 
ସଞ୍ଫ ୁଟanfeqT agua fanfudg 
fafa ର୍ଷ ଅର୍ଷଧି । ଖୀ ଷର 
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ଅଖ ଝି: ଖୀ ଅାଆାରୟ୍ଷୀଙ ଏ ଏ 
ସିସ୍ଆ ଷଞ୍ଷ୩ ୩୨୮ ର । ଖଫମ୍ୀବ୍ସ ସମ 
qa’ (sTeaf) Hrua ua (Allahabad freq) 
qd gifanT 43-30 Ae faraagr nreafeqateT 
୩ ୪୮୩୯୦୮ ଅଂdtaa Indian Prime 
Meridian ଝୁ ଏଷ” । ଖଥଆଷ୍ ଷଞ୍ଚଷ୍ୀ 
Green wich and! (43-k x w frr)=h 5-30 
ଖତ ୮୯୩୭ ୨୯୮ ଅମ urଙgG: । 
aT: — aT Green wich a7 qT: 
ଅଙ୍ୀଖ ପମ୍ପ: h 6:0 ଓ ୪୮ ସଝିଖ ଷମଫ 
h6+h 5-30=h 11-30 m 34 ufc4T ar 
(Watch) Tea । ua ମକ ମପା ra 


ହ୧ afzSrdGT HEA ana: h 5:30 A. M. 
ଖୀ ଷଞ୍ୟ ୩୩ ଓ୍ଚଷ୍ମ ୪୩୨ 
( Indian Standard Time ) ୁଝ୍ୀ 
ଘସି ୪୩୯ଏଏସ ୧୮ । ୪୩୮୯୩ ମମ୍‌ ଦା: । 
ପି, ସୀ ମଥା ଷଞ୍ଫ ଅସୀମ ଏ 
ufesauias (more than one hour ) 
ଖସ୍ଫସ୩ ଦ୍ଷାଆ eafeud fara (EL ZR a୧) 
ସଫ ମ୍ପ: ଧବଏଣ୍ଞତ ସଖା ଡୁ ମୀ - 
ସି ସା । 

ପଏ ଞ୧ଫୀଆ ଷଂଆସୀ ଷର ଷଣ ଷ୍ 
aa atraTSTAI Hf aha 
wfanfi । sae slagrar geafuat anal: 
qa ateafraa tart aa fad arcafaateT- 
ଵଧ୍ଚି୩ ୩ନ୍ଲା୩ଙ୍‌ । ଏଫ ୪୮୯ CIE” 
aarcafq agnafoarewsya । ଶୁ fagral- 
ଝ୯୪୦ ଷ୍‌ [ସା ଅତଚଷ୍ ଞଫ 
ଏଥ ଧି fg: । qugeafra areata 
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afm cara glam faq foal ପସ 
onfagq sfagr SFG ଆଖ୍‌ ଅଖ malarn 
@raa: tly arnfret (Observatory) faula 
୭ଥିଆମୃଗ ଓ ଖା ଏରସ କସ ମଚ । ସୁଅ 
୪୮ ୦୩୨୮୫୫୮ ୩୪୮୯୮୩୮୮ ଖତ 
afaz segura sfa g faa | STe- 
RTO ATTA RET: a4 A ଦ୍ୟୀ: qa 
ସର୍ତ ଷୟ ମurafe fagrfafଇa । 7 
fag a q— 

HraTST RAY 5: TSN ATA 

ଶସାସଙ୍ଗଙ୍ୀ ୪ ଅପ qfafgd ଷ: । 


HTEGAT IGF IES fof — 
ଫର ଞଷୀ ବସ $5୩ 
fa: ଏର୍ଞଫ: ଏଆ ଓ ସୌ । 
qa aesfarargal TIE 
କୁଆ ଧି ୪ ଥେ୍‌ଞୀ ॥ 
ar fagrafrano fouaq — 
acm leafad Uf FATS RT 
ଷ୍‌ଆ ମମ ସୁଙ— 
fanfear aT nEReET YE: I 
ସ୍ଙଷaRT fag T of ffaan — 


Sg tar pr TIfead: । 

ଅସ ଆ ଷ୍୩' ଆୋବ୩ଣି ହସ: || 
(fa. ଙ ୪୪ ୩4) 

ଝrAl safc Atlas qa4 cara afer 


grrf afnarssae graff nreafer 
ବିଜୀଫୀ ମା ହଷଙ । ସଂ, qr 


ଖୀନସସୀଥ ବସ ୩aIaIAGT cualai aTaIf 
ହର୍ଷ ୩୩୫୮୩୮ ସୀ ଏନ: ୧୪୩ ୨୫ ଏଆ ସହ 
ଝୁ ୨୩୧୦୮ ଧମgqqun1gT - gee1gT-HNg 
eT gT (Jalalabad) 4 ® Me qm 
୪ ରସ tfa GU fofad MGITSlcFhG- 
ଞଷ ଦିସ୍ଧ 4୩a! ଜା ଏଷ ସୀ କପ 
FAT qଷ୨ ୨୨ ୩୮୭ qua ! 

ନ 3g UT: Ga 
ସ୍ତ ଖାଅ: ବସ ଗୋ ପୀ ସ୍- 
aT qu 1a: 1 ବୁଝ ଓ ଙ ୫୩ ୨୪ 
ପଫ୍ଷାଙ ସା ୮ ସଫ ୩g: ୩୦୮ ଏ୩୪୮ qଏua- 
ବଙhd ସ । q g ୨ ଗୁ ମହ: । 
ଖାଅ ସଫ ଅ୮୯୪୦ ଖୁ ଷଧଲମ ଅଆ ମଥ 
ଖମାର ଷ୍‌ ଙ୍ଗ ପା ମା ମି 
ଞ୍ଗଷଫାବଆଞ ୫୮ ଝୁଅ ଆ ଷ୍ର୍ଞ୍ର୍ତାଫ 
fagifqanSnଆ୍‌ । ଝି aanE 
TET: ମା: ଏqeaag UF fos: faa । ଷଅ 
୩ ଧୁ ଓମ: ନକଲ । କ୍କ 
୪୯୩୩୦୩ ମ ୩ ମଙମ୍‌ | ଏ ମସ TU- 
Tar A Ug SrfSsT fq gq gales 
ଏସ । ଖା Ua୍ଫଙପ $1ଓଫ ଅସମ ଙହୟ୍ଧଅ: | 
ପ୍ମଙ୍‌ ଷଷଷଷ୩୦ gna nM anaT- 
୪୮ ସହଫୟଆ ନ ଆପ ସଜ ସୟ: ଷ3: ସଧବା 
HES Ifa — 

ag MCG: CTT Sgr 

ପଞୃଙସ@ୁ ୩୮୮ ୟ ଷୋ fagrad: Jଷ% | 

faraasfq adr aqTMald aa: 

ସ୍କ ଷମ ୩୪୮ ଫେସ gୁଆଖ ପମମ୍ପଙ || 

(vq T— ¢ a- tv) 
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ମି ଙ୍କିଖଙଷସିମ ପମ ୪୩୯୩୩୮୮ ଷ୪ଖଫ । 
af gq ଷ ଖାଫl ଷଞ୍ତୀଙ୍‌ (ଓ ୪୧୧) ୯୪୩ 
ଝସଷଞ୍ତ ଆସ୍‌ (୪୦୦ ସମ୍‌) କହଞସଙ୍ର: 
Ue Ga ଷ୍ଅଷgାmନ (@ଙକାg ୩) 
ଷଷୀଆେ ଏଆ ୪ ଝପସମ । ୨୩୩୩ ଝ୫ ଷଞପ! 
ଧ୩୯୩ଅଫ । ଷର ଅସ ଏ ୩୭g: ଫaAG5T୪F ଷୁଷ 
ପ୍ଫ ନଷସଙ ପଥ ଧଷୀ $୩୮ ୪୯4୩୮ ମସ 
qeefafa fama fof — 


rary fasadtaT MAA faned: 
୩ faa୍ଙqfG 51୭ ୩୩୩୮ ଷ+ଞ୍ସ ମ ଅସ | 
ପq୪nT nd _fagriafed 77: 
ଖଞୃଙଫଙ ମୀମୀଙ ମୂଆଧଷଙଙ୍କ ସସ୍ସସୀ: । 
ଖପଶୋଫ ୪୪୯୨ ୮୭୩ _ଧ୫୩ସ ଏ: 
ଓ NNT ମୀ ଓଷା ୩୪ ୨୭5୮୮୪ 6 
ସମ nf: 
yegUrfs ଷnSlFାq ୩୪ ୨୩୪୩୮୩ । 
ସଙ୍ଗ ଛଅ ମଫ ସବଙମୀଙ୍ ୪୩୩୮୪୯୩୩: 
ମା ସଫ fig frମାଷଏସଏଧମାଙ । 
muaT acfaagsfa ag waar: 
ଆସ ୨1୩ ଧଙ ହାପଙ୍ସାଅର ଅମ । 
ପସ ୪୮ qq faq ଗା 
ଓ dg Ma: ଷqifffa fagiraaITH aT | 

(୧୧ 4. ଛହ-4c) 


ଖୀ ସସ ସ୍ସ ୪୯୩୧୯୩ ୁଧୀଝଫ- 
୩ ରତ ସଡ଼ୁଙ୍ାଷମ ସଡ” । ଙ୮ ଷ୍ଆାଙ୍ପ- 
3 qrxuIfaafe Tf WEG, ସ୍ମ 
ଝାସ ପୁଷୀurfop ara qerfus 
ମାମୁ (ସଷ ୩ ଆଖ ଷ୍ଟ 
ଷଞ୍ଚର୍ଷଧଷଙ ସଗସାମ୍‌ ।ଷ ସା Sef — 
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aefea Hfaqcraa? greased: 
ଖୀ fଙମଙଙ ଅଖ {ଅସି ଥୀ | 
ଖୀବ ଅଯ୍ଗୃଝଆଙ: ସତ୍ୟ ଷ୍ଷ: 
ପଣୀାଙୁବମ୍ୀଗ ଝାଧଙଫ ର୍ଣ । 


(ଦୁଆ ଯ.-ହ ୧-୨୧) 


ଶପ ସୀ ସଂ fat aq ia 
ଏଅସିଞ୩୨ୟ କୁଷଫ । ଫଳ 
ଅଧ ଝାସ ଖୀଖଫ ସେ ଷୁଫgାଙ- 
ଞ୍ଷଫଞ୍ପଙ୍ ପମ ଷଂଅହ୍ାଷିମ ଖାଧ୪ଓମ୍‌ । ଅଞସୈଧ୍ 
ପଏ ଅଆ ଆସ: ¬- 

୩୯୪ ମୃ ଏ ଖଟ gfe: rast 
୩୪ ମକ ଷର୍ଦଷୀ ଖି । 
wee TfudaTd:— 

ଅବ ସକ୍ବଫ ଜ୍ଞ ଅଆ ଷ ମମାଷଲ୍ 
ଫ୩୮ସ୩୮୮୍‌। ୩୮୩୮୯ ୪୮୯୫୩୨- 
ମଗଧର । ୩୩୩୮୩୮ ସାଫ ଗକାୀଞ୍ଖ 
faait-— qftfafa— sarfe— afua ପି 
ପୃଞମ ନାଟ ଧମ ୟenfuawr (calculus) fu 
ଅସ ଝାସ: । ୩୯ଡ୯୮ସ ଷ ୟ ମଙ୍ମଏ୍ଙ: । 
ଏ ଏ foe Sera faqa rT 
HUTA FIIE faaG1ed qenafy aT eT | 
ପଡୁ ୧୫୩ ଆସ୍‌ ୪୮୪ ଷ୍‌ || 

( ହଞ 5.୧୨ ) 


ପୁନ ନ ଷୀଞସ ସଙ୍ବାଞବ୍ ଝଥଆାପ: 
ଗୟ । ଖାନ ୩୩ ଏ ଷର” 
ଷଙ ମମ ନସ । ୩୮୩୩୧୯୩୦ ଗିମ୍ଚ ଖି 
ମୁମୟ ଏକ ଆ. । ପୂ୍ପା:, ®୪- 
Tals: SUT (aT frarean fm) 
ସୀ ଖର୍ୀଖସ୍ନ ଆଖ୍‌ ଖଞ୍ଜ ୮ଅତାଫ ଧମ 
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mgar qfeaar ar factor af arfon aea- 
ପ୍‌ଷଙ୍ଠ ଝପ୮, ଖୀ ଷୟaal fat 
ଖ୍ଥ । ଷqTCUETUara IYO TU 
ଅଧୀର ଷ୧ଙ4 ମasf4 0% fGAAF ATT 
ଅଖ କଫ । ୩୪ ସଳା ୦ 5 ପୀ 
quTUINEeTMA IF JF FIMTATF TE 
'ଫେସଥୀଫ୩ ଅଟ ପୀ: । 


ଷୀଏଏଅ fa caT— GoFHgRIaT: 
ଶଂଆ® ସମ ଅଦଝଙଫ ଷୀ୍ସଅ ଷୀଷଅସୀ 
ଷୀସମ ନମ ଷଆୀ ସହ୍ୟ ।ହଧ୍1 3୧1୧୧130 । ଓଞଅଙ୍କ 
୩୪୪4 C୩ଆବେଆଅ ନମ ଓହ୍‌ ¦ 
ବଷ । ହଦଦ୍‌ ମମ । କଡ ଆଙସଆ୩ ୮୦ ଞପୁ୍- 
quafarasfr war qa (February) 
୪୯୮ ଷର ଫୁ fa ଷ45ଆ ଷୋ 
୩୪୩ । ପମ୍େଙ୍‌ ୮ ଖୋ ଙ fq 
ସବଦ୍‌ ଖୟକ ମ କଏ । ୱମଙ୍ଏଞସ୍ଅସ ମୀ 3 ୧।ବ୍ହ 14° 
(ସ୩ ୧୧ ବ୍‌ ମମ) ସରଧ୍ସମ ¶୩୯aT% fran 
ଞଆସି ( ମି ହୁ ୧।ହ୍ବ।ୱ 0 × ହୃତ ସ ହୁକ" × 
ହ ୧୧) ହସ ଖସ fq 4୮୧: aT- 


ଷୀସମ ଖାପ ୩୩୮୯୦ ଖnfqafqfr: fu । 
qଏ EAI EAT Ara afar aearfy sfa- 
ସ୍ାତସ୍ୀ ଏଫ ଖୀ ଓ ମୁଥ ମୃ । 
gaa TTETTTT fo କୀ 
atqafeaueaT qr frefaT car fa 
ଖୀ ଖଆଅ ୩୮୯୪୪୮ ସୀମା G ୟା । 
qfarg feuamat arfcoat am ast Tera 
ମଷେ ହୁ ମୀ ଖ୮୦୦ ୨୧ କଲୀ ସା 
ଏର ଙ । ଏଏଙ୍‌ ଧମ ଖ୯୩୮୩ଙ 
ଝଙସୀ୩ ସଙଷ ଞ ଓମ ୩୮୩୮୦୩୯୮୩ । 
SGTITIEN HGR FEIT ag T4IT 
ଝର ପି ସମଙଗଙ୍ୁ 1୫୪୮ଉ୪୧ ସପ, ୩୪ 
ଝୟ୩୫୩୮ କିମଙ୍ସୁଆୋ୯ ସଞ୍ ଷ୍ଠ ଖସ 
ସଙ୍ଷମ୍‌ । ଲନଞ୯ ପଏ ସଂ 
qଞ୭ସୀଷପସମ ୨ଥୁଆଙଖ ମନୁ ଅ୍ଚଙ 
fo ୪୮ । ସେଆ ଏହ ସୀ 
dଷ qaqfas: faa: Sd: | 7 aa gaa 
ସ୍ଫ ମୀ ଅଉ ୯୩୫୧୯ ଏଫ ଏଆ ୨୯: । 


fagrafran ofa fafa 
ଖସ ଖସ ଧମ fof — 


adfagrafq nm ଅସae୍yITA HER: 

ସୀ yuFlfeqaqeat ararfaar qf: | 

ଅର୍ଷ୍‌ ୩d facaRor nfo freRsTETSTad 

ପସ୍ଧୋ fg ଅsftda fg ମଥ ଖଙ୍‌ ୩fsmaTrସାଙ୍‌ । 


qC aA fray TAHT NIST aT TNT — 


(ଓ 5.୧ 3) 


fag Taurcofry aust a a fag caT- 
geaeafeolad nfqczfirg ad ସଫ Ts afaga ! 


(ଓ୍ଞ ଏ. ୧ ୪ ହା.) 


ଶି କା T <୦ ମ୫୪ ଏ ସ୍ [qqTA — 
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୩ Fr ୦ ଏମ୍ସ ଥକ 

q: fagrafaqanfo sformerasoad Tf: | 
aatTat TNH seafmg: Tz — 
ATS HgIF Sf TR 6 HATH | 


TEN ITT —aT Tg fT AAAFIS 
ଖାନ feof ପ ୪୯୫RU୮ TERT 
ଅଂସୀଙ ସଥଆୀୱ ସହବଙବ ୍ଞଙଙ ଷୀଝଂ 
HINA — 


qq fgeTg C୪୩୪ ପସ- 
mola afta FT | 
fa ମା ମଙg Mq- 
ଆୀଷ ଏ ଷଙଟ୩ ଓଝା | 
୪୩୩d fag YI — 
ମା ଷର୍ଷଦ ଝି ଷମ୍ପସୀ ଅବ । 
afar fafa fears 
ଖୁ ଷ କୁନୁ ମକବ ଆରି ॥ 
( ବଜ୍ଞ ଆ: ବ୍‌ ୟ-ବ୍୪ ) 


ଏ୍‌ସମ୍‌ ଷର ୩୯୩୯ fq nmiofସଙ । 
ger Matar qTeauT Oa fu । 
HATTA GAIT — 

fa ୩ ଅମ୍ୀ: ୧୧ କଞ ହ୪୨ 
ଷ୍ଠ ସ୍ଞ ସ୍ଷସ f ଖୀ: 1 HTESROTT- 
ଏଫ “୨୮୭୭୩୪ ଞୁଷଦଙଙ୍ଗ ସୟ: ସୀସ୍ଙ୍୍‌ ୩%- 
fu । ଅନ୍‌ ନ (୩୨୩୪୮) ୩aU୪ସ୩୩ମ 
$ ଏ, {୪୨ ଷୀqua ( by inditerminate value 
of fractions) ଷଏ୩: ଷମ୍ଷସଙ ମମ 
୭୩୯୮ ହଦଦ୍‌ ଷସଷଂ୮ ଖଟ । ହକ 


( ହତ ୪.-34) 


ସ୍ଫ ଖଅଞ୍ଏ୩୩: ଷଞସ: ସ୍ସ ମ୍ଫ 
ମମ ଫା ଝା ଝମଙ ମ୍ୀଙ୍‌ ସସ :, ପଡୁ 
'ଶ୮୩: ଝ୩ଟ୍‌ ଅମ: gମଏଷୀ ସ: ch: 


on — RO 


ଖୀ ଝଡ଼ ୩୪୮ କଂ ( ଞ୍ାଏ୩ରପ”ିମ ) । 
HgCATIITIAqaIFTRT pHf Sa GIT: — 


° 


ହ ଏହ ହ୍‌ ହୁ ଓ ସି 


oo AA 


araarATfa—— © if 2 


ଆ ବାଧ ନଷୀଙ୍କ ଫ 7୩୨୮ ନୁହ: ହବ୍‌: , ହୁଦ୍ୟ, 
ହୁ୪୨ ଏନ ଅଞ ସୟ ଅସ: । 


Sra — fgg —fasafaateat ଧ୍-୪୩f- 
TITS: ge: ଖବTffg- 
qftsar: ସଦସ mgଙ ହୁ ୪ 


ଝାସ: । ମକଙ୍ୁ ଗମ କବହ୍‌ କୀଆ ଧଫଷ- 
ଏପପୁସମୀ ମା ସପୀ । ଝ୍ିସଙ ସଳା ସଡ 
ମ୍‌ ୩ST: | 


ଖ ୩H T— GNF Hua fagray 


HTH FHTAT: TPIATT o CGR OT Rg ooo00000 
୩ ଖ । ନେବ କଟ । 


ଷିମ ସ୍ସ ff — 
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Heros dafrmaneg da 
ଷ ୩: Frafd NI | 
qrafwa qf fg qd ATO 
ଙ୍ଗ ଅସ କମ ଞ୍ଷ୍ ମମ: 
(fa. far. ୩. ମ.-୧ 4 ୧) 
qz HeSeET Hg nfoaarfa aa 
ଷ୩ଫଫ । ଅପ ସଙ୍ଝଞବଧ କହ୍‌ କୀ 
fofaan— 


ୟଙ୍‌ ୩୩୩ qT GuUCAeGTT A1TCIT 
୪ ସିଙ୍‌ କୋମା ®+ acai: | 


ଝା CTATNT 


qeqarTfIarf BBR PEER C000 
ତ୍‌ 


_ ¥R4yo000000 × ବ୍ 
୨ ଓଓବR KBERE 


୪୪ < ' । ୱଜ: ତ୍ସା୍ଥ ତୁଠ, ହୃଦ ୪୭୮ ସୀ 
fଧଖମ" ଖସ କଙାମ କା । ଓର ସହଷୀ- 
G୪ gare sf ag FFsRTATITAT fafa 
ଜମ୍‌ ସମଙ୯ । ୩୩୩ଫଷqaTf ପ୍‌ ୧: 
ମସ: | ରସ ଷ୍ଫ ଫGf: ଓ ୧1 18°1ହ୧,ହ 
ହସ ୧।୪।ହ୦,୪ । ମମ ଅଫ ସ୍ହାsua- 
ହସ ଷ୍ଙମ୍ଙ । ସଷ୍ଙ ୨୪୩୮୩୦ ୮ଙ ମ 
far । au Trane: aa nina fafa 
ଖ୩ ସ୍ଥ । 


fag iqu: fag 5 a —fofaa 
nemfaag Ferra (g%E:) Gfoq ed 
SHIT GEnfmal TAN ର୍ଷ । 
qf ର ସ୍ଙଷସସ୍‌ ପହ ପମ ସର୍ଷଫ ତ 
fag sT Tq: UFsIgR fag: qr 
୮ ୭ | ଅଖ ତତ fof — 


ee fA ଖମ ହଠ 


୧୩ ଫଁ ମୀ ଏଫ TAG ପ 
fe ଗୁ ମା ଚୟ ଡଏaa fafa qT | 
(ନ ସବ୍ସ ଯ.-ହୟ 0) 


ଶୀତ ୩T faan-guA waaife fear ସ୍ଫ 
ଷମୀAfG GFA ୭୮4୩4 ଏଷ | ୩ଇବାଞT: 
Computor fui ଷର୍ଦୀ ଷସ୮ଆଙ ଏ 
faଙମ୍‌ । ଖା କସମ ଓର । ୩୯୩ 
ଶସ fra ଖୁଆ ୩୧୩୪୩୩୮ ୪୩୩ 
araafeaha fafmf— 


wai ooocovoo HTT: V¥itoooocoo0 × ହ୍‌ ହୁଢୂଠ୦ 


4 ଓଓସବ୍‌ ହ ଓହ ଏ ooo 


qo (famere Ro) 


qk Acraqagfed gleugTreu: 
fagralsat qUfGanଙ୍‌ ଅଖ ସଂ ସଦସ । 
ଫମେଙ୍‌ ଧ୮୫୮ଫ୪୮୦ ଷଞ୍ାସଂଷ୮ ଝୁ 
ବଂ ଯା : ® ସ୍‌ ୩୪୮ ଷର୍ମ୍ପ ॥ା 


( ହ୍‌ ¶.-4 ଓ) 
ଅଦଝ୍ଷହୀଖଷଷ ETAT GIT 
୩୧୮ ଙଝୟ୮ ଅଆ. ଏବ ୪୮୯୩୩- 


agaforalata mgleFrT: faa: । 


ମୋ ମିସ: ସଇଙM qc 
fara Aff 4a refer 1 pfed- 


ବ୍ୀଂଏସାମୂୃପିଷମ ଧମ ଅବଷ୍ଷଷ fq 
ମଓTq G୩୯ ୩୩୩ ୨ ୩୩ ୨୩୨୩୮୯୯ ୁଙ୍‌ । 
ଏବ ୩୮୩୩୮୩ପ୮ଙକଷ ଗଫ ୨ଅ୮୮ ମଧୁ । ଖସ 
ମମୀ ଅ୍ ଅଂମମୃଥୋ ମିସ: ଷ ଜ୍ଞ ମନ 
frre: rgrngarafy sf Garrard ଷ୍ଞ 
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୧: ୩ ପଙ୍ସବ୍ସ ମା ଷର ! ଷର୍ଙନଲେମ ଷମASfY 
ଷଷ ମୟIfoର୍ଖଙ, ଅସ: ଶୀ ଫୁସ: 
ଷ ସକ ft କପ , ୩1: । agp S- 
୪ ପ୮ ମୀଙଙ ଅସୀ ସୁଧ ସ୍‌ ୩G GES 
ପଏ anafq ମା । ମ aS caffe 
ପୁ ଷସୀଷାମାୟ ପାମର ୩୩୩ । ଞମ୍ୀ: 
ଷର ଥମ ଝୁ ସିସ୍ୟୀ କୀଆ କମ 
ଏମି 3 ସୀ । ଖMergwrargfs fa fas 
aga: (lawyers) 7 Saft sufag 
୩୧୯୮୩ ଅଫ୍‌ ଅନ ଧି ଷକୀମ୍ପାଷ୩: ଷସ୍ୀଙ୍‌ 
ଏସ ଖଅମୀଙ୍କର୍ଗଙ ଧୀ କୀଖମୁାଆଙ । 
%ଷମ୍ଙ ଏସି ଷ୍କ ଥରର୍ୀମସ୍ଷୟାଙ ୨୭ 
ଓମ୍‌ । ଏସ ମା 3 aT ମୁ 
ସଖାଆ୮ ଖଏମ ଖାଷସ । ମା ସ୍ଙ୍୍‌ ସଷାଥ୍ପ 
ଯମ ୮AT7eg: । କ୍ଷ ଷର fafp- 
gafaarsftaanfte F usaf । 
ata fraud ମ ଖଡ4୮୯ ମ ୩ ଶମ sqfaG- 


sufafaqu aaa fafegq ର୍ଷ: । faq 


୩ ସୟଞଙ ଖୀ afetTacqT 1 aTAfsaer 
ଓ ଧେ ସମା: । ଷ୍କ 
faanrgarRy safaareaifaa? Sa frags 
ନଖ । ନକୁ ଖନା ପି ୨ଅଃ୮୮- 
faଧ ଆସ: । ଷ୍ପୀଞ ୟା ଅିଧୀ ଅସ ୩୮ନୁଙଙ୍‌ । 
ଖଖଏ୍ଖ ସୁଖ ଅ୩ସାମ୍‌ ଖୁ STA uT- 
୩୩୨୩ ଖସ ୩ ୍ଙ କଙ ୩୪ କଟ । ଫକ ମ୍ଫ 
ଝ୍ଧମୀf gx GHAI TTA ITY SY aT safg 
ଖୁସୀ । ଷଞ୍ଙସୟ® fs (Watch) wfq 
ମା ଷୀ୍ଧ ସ୍ସ । ୩୯୩୮ Radio qT 
ଷଝ୍ଷାସଙ୍‌ ଷଞ୍ଷଫ୩୦୮୮୮ ଖାଷଧନ ୩ସ-ଝସ 


ମଧୁ safqasrftaunTolad ପସ fa । 
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ସ୍ତମ୍ବ ଫମଆମ ୩୪୮୦୩ ଅଫ୍‌ ଷୀ୍ସ 
ପଂକ ସକଶାଙଫ ମସ ଆସୁ । 
ଖାଅ ସା ଷଖମ: ଷଙଞଗୀ ୩୩: । ଷ ୍ଞ ୟମf- 
fasz goqfeaa sflea ୦୪ ଅଫ୍‌ । 
sdlerasdTalsfq aac YAY FITANU- 
¶ ଧଡ । ଖମଙ୍ଙଡୀ ପମ € qaNN fofgaHIH — 
ସିଵୀଷସଙ ୩3 ଷୁଆାମ୍ପାୟସ୍ସସୀସାସାଙ 
୩୮୩ ୪୪ frag fa ପପ | 
୭ଥୁମସମ ୩୩ ର୍ଡ ¬ ୩୩୮ ଷଞ୍ଦକୁଆ 3 । 
ଅମ ସ୍ଆଙ୍‌ କମୀ ୪୩୩ 
ଶଷ ® ଅସୁମଥେମଙପସଖ ପମ୍ପ ଧା 
ଝଡ଼ ୯% ଞ୍ସସଙସସଙ —- 
sia faxsnfaut qufent siforat 
ଫ: ଷସାସଡୁ' ପପ ଷପଅ ସସ୍‌ । 
quar ragramfe fafaaardl frnsa tau 
ପଂଞୃୟଫ ୟା gga ୪୪୮ ॥| 
(ବେ ଆ. ହବ୍‌ ଃ) 
fafaauggmai rags Ug AUTH | 
qurg aif Saif gud T14SarafGe 
(୧ 5. ୧୧8) 
ଏମ ad GGNTraTTTFT | ସମ ag 
ଝୁମା ୪୩୪୮୦୮ ୪: । ଅଜ fof 
afaaq’ qfseFme- Tf po ef 
ସ୍ଅମଫ ଧ୍ଏଷମ୍ାଣୀସସ୍ୟ କୁଷସାମ୍‌ । ଘିମ 
fof: ୱ୍ବ ସ୩୮୩୧୭୩ ବୟ୍‌ କିଣା ଝଉGା ୩ 
ସ୍ହ — 
ଷ ହା: ଷସଷଫ୍‌ ୩ଙଅ ୩୩: Nara o 
ସଖୀ ଖଞ: CGT HAT: gNTET: | 
MIaNITINTHEsEcTAI RTT GSAT Har 
rf aar a asa fears fag ferfa: | 
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ମସ qT — ¢ ଏ ବ୍‌ ଓଫୌଆo? gEFG- 
ଝଖଷ ବ୍‌ ଙ୍କା: କସ୍‌ (qAFGT ATH: 
ଘ୍ସ୍ଙ ଅଆ) । ଅମ୍େମ୍‌ ସଫ ସ୍ସ ସଧସ । 
faa sreazrfasiar-giam aan | a- 
aqfeqr Mar FlcmsrGaftr eT ସସ କଷା: 
Pa: । ଆ ଅଆ ସମଏaଙ ପୁ ୩୩: । 
gq TAT ArT FHT: CTaT:, ser afG 
Aq Ge IATA CTS 
ସ୍ଞମୀ ସଝଅଞ । ୪୩୯୩୩ ପିଏ ଜ୍ଞ । 
fn qfଷଞଷପ ସଂ: ହୁ ୨ ସଙ 
ଆଖ୍‌ | eq Tq SATE Fara 
ଖସ ଫ୮ ଖଧ୍ୁସ । ଝଖଙଫ ଜମ୍‌ ଙଙମ 
qି୩କଫ ସଫ ଫ୨୪ଞସଖୋଅଏ । ସଦସ ଷ 
ସ୪4୫୮୯୮୪ ଅଙ୍କ ଆତ । 
୩୩୮6 ପମ୍ପ ସୁ: ୫ ୧¶ୁଏସ୍ଆ ସ୍ପ ୟୁଗ 
ସୀଖ୍‌ । ଓଫଏସାସୀମଫମଙ ଏ ସା 


-~ 


YT Tg । ସୀ ୪ ୩ କୁ 
୩୩୮୮୩ କୁ: ଖୀ ଓ ଅଫ ପପ୍‌ ଷଞୃ୍ 
ଏସପୀମ୍ୀଙଏଷ ୩୩:୬ ସଗଖ୍‌ ଝଆହଦ୍ଙ୍- 
ସାଞଏ ସୀଂଂଙGcff ପଙ୍୍‌ ମ୩୩୩fI: 
୨୮୧୩୮ । ଏଷସସ୧୩୩ ୨୩୦୩୯୩୯୮୯ ଷ୍‌ । 
ଶୱ ୟୁ ଏ ସୀ Gzffଖଷଙ ୩କୁସ 
za HITT FMT aI amTfaaTa- 
ସଫ | GA —0%: AFT UI fraud: 
ସଂ ୨ ସା ୩ । ଜୀଆ ସମା" ଧୁ 
ମୀନ ସବା ମମ ୩ ଅତ 
feqrfacwaTmqart 1 dad GeaTIenTh- 
୪୮୩୮ । ମୀ ସଫ ଅସନା । 
ଝା 2 sf Ff: —ufଙ | ଖଙସମ 
ଖୀ ଅମସଙ ସୁଖ କୁତଆଷ ଖଥିଖ । ଅଡିସ ଞ: 
ଶସ, ସୟ ସସ (9୩୩) ଙ ମମ: ୩ଙqa 
araify qronrarfeaaT 


ଜ୍ଞ ମୁଂମଷ ? ଏଏ୪ମମ କୁ୍ଙମିମ 
canary gia aT mse ghraea efeafa- 
ଶୁ ` fa aczT. | ସୁୟଷସ ପଟୁ ଖର 
ଅନ ର୍ଫ ସୁଖ ଏଥ EH: 
ଖସାମୀ କୁଏଣୀ୩୮୩ଆଫ୍‌ ସସ ଷ୍ଟ ଏସ 
GuATAIUT HEMT srfaeTafacng— 
naff ୩୮ ୩୪୩୩ ଆଧ୍ୟତଥେ୍ । 
var safer ggcanafgad | 


f ସଥୁମା—ପଏଙ୍‌ ମ୍ଫ ୨୮୦୯୩୮୩ ୦୮- 
ଏଫ ଖର ଅଦସ୍ ମଙ ଅମ ସୀଙ- 
qfooarar tat faga qfcgfe arTrgS GET 
G୪ aq fansite 9 zraafe tm 1 qT 
mame qfsy%at (6 ceria glue 
କୁଆ ମାରୀ । ମଁ ଝ୍କମହଙ ୩୩୮ ଅଓ୍ଷ 
୭୩୮୩ ପୁସମୀ ସପ । ଖପସଙବାଞ ସଙ୍‌ ଷସ 
ଝଡ ସୀ ଷଷ୍ଟ ପମ କ୍ଙf-— 
qfsuerefgafeaq Tema ମା୩ଞଳ 
ଖା । ପଞଥୁଙଙଗଷଷୋ ଥ୍ରୀ ମା ସଙଙ । 
ଖୀଙ୍‌ ପ୍ରମ ଝୁ ମା ୩୯୦୪୮ ଖ୍‌ । 
fae CT Tage paar TT ITAHT 
ଷMqaT Afleqesatl ca fAo%% 
ଖମ୍ଜୀଆୀଙ: ଷ ସହନ ଷମ୍ଷଖୀଅୀ । ପମ ମମନ୍ସସ 
ଅଫ୍‌ ର୍ଶନ ମା ମସ! ଖପ: ତ୍‌ 
geugnforaarfon stoumrfacsdoafd । qT 
fara ଆ ୩ anfaafgaT । କ୍‌ 
ଖଣୋଥଙ 3୪ ସା ସଅ୍କସ ସଫ fସସସଙg୍ାସମ 
qgrfrasnitad | ange fag 
q୩୦ 31: 9%: ଅସୀ Ug: | 
ଆ ଖି ଏସ ag fozrora (g19TFd) 
ଘା ଉପ ଝaT: 1 3 9% 4, 43, 
WY, ୫ ଏ୩ମ୍ମସ qgfa | SGGTTTTH— 
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frase ଆଞ୍ଙ୍‌ ସୀ ଝା 
ଝପଷବଏଆର୍ମାଙ ଏମ: ଓର Cag 
ଷଂ୩ ତନ ଅସୁ ଆବୀମ୍‌ ୩ଥିସ୩ ୩୪୩୮୩ 
ଅଥ ଷଙ ଷଫ୩ୀ୍ସିମ ଅଖି aca 
ସନକ । ୯୩୪ ୧୧୮୮୮ ମ୍ପ ୦ ଶମ 
ଅଖ ଷ୍ଙ ସୟ ମୀ q%୍f fafata 
ଶଷ Fae UT Tan fT ସ୍ପଟ 
Mg ଙମମ ଷାଙାମmcATp faa 
ଏଷ ଝଡ । ଆ ୨4୩୩ ସ୍ଞ୍-ଓଠ କଙ%T 


ଏସଞସଧସ ସପ । ଖୀ ସୁଅ ଆାଷଙ qq; | 


ଏଫ ମେଷ glମୀମ ସସ ମେଗଏ ୨54 aT 
ଶସ: କର୍ମ: | 


ଖା: ସଖୀ 


୩।ଫ୩ପଝଞୁଶଖ: 
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Aquslfea: Hear qT ୍—ଷମ ଚିତ୍‌ 


ued ly TI1TNGG FHT Fu ସେ 
ପମ୍‌ ପୂଫୀଷହଞ୍ଷଧଷ ଫ୍ୟାନ ଓମ । 
cgenqasrfafaraivaa aqfrafafaf 
ମା ଝର୍ଷୀଙ୍ୁଫ ୩୮୪ ଶଟୁ୩୩ଷାମାଆ ଅିମୀସ: ଅଖ 
qgdlufana daqFrmearrrxuft trap 
dtqdfeasaia cqcerfauprafidlu fran 
ଶୁଆୀଙଆଲକା ୯୩ ସିମମୀସ? ୩% fF 
ITUIITTT ggg 
୩୧୩୮୧୪୪୦ ମ୍‌ (ସ୍ମ ଷଞ୍ଟଞ୍ଚ୍ତ ସାମ 
AGT INAHAT IHG — 


ଝଡ ଅମ । 


qlufaa aneasya fafa 


q5g G5 nH | 


ଖଫ୍‌ ୱରୀନମମ ୩୯୩୨୩୮୯୩୦ ୩ମ୍ରାମ୍‌ 
c4gurfy q544fanTaqceuN: Ym: fpଆୀଙ ॥ 


fq ୨୫c-ଅud Fafa 


quran fafa 


ମସ ସେ ଖ କ୍ୟ Mesf4 qq fg । 
la faq 1affsnae gq Aqsfaad 
ଶୁଙୀଙଙଙ ଅସୀ ତମ ମୋ କଷ୍ଟ ॥ 
ଖଟ 4୯୪୩୮ ସସଧ ସ୩୯ fq: ଷୀଖୀ । 


oglelasfessr ffaq aaaFfIa: || 


LMT THTTH TT— TUAATGRS 
ଝି ଷର ଏ୮ଆ୩%୩୨୩୮୫୮ ୧୩୦୩୪ ୫୯7 
ପୁରଷ ( ମମ୍ଚଷୟଷନମଙ ) ଖଞୁ 
qa qq afr 5d fq । ଖଫ = qatrd: 
qe: galsygl afa T0aIT FmaeT- 
qenfgaRarNsef A aacgT୮ ଷ୍ଷାଫ fa- 


(30 M4 4 ) 


fufagୁଆ ସିଞାଙ୍କଟ ଜକୁ: କଷି । 
ଖସ ଝq7 qeqpa fof — 

“afgalaartarua’ | qa Seg gE 
MEH aAY ailecrgim (Hua ) 1TTE- 
ଝାସ ଷଆ୪ଫ କୋ ମଧ 
ଜଆଂସ । ଓଷୱର୍ସ ଷିମ୍ଭ ଫଙ୍ଞ୍ଜ $ୁସମୀସୀଫ ଷଏ୭- 
qefradT sfa cae fof — 
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ଏଞଙ: $ସମTaiT: — 
୨4 5AT TRAITS ara 
ଞୃ୍ମସୀଅଫତଙ୍‌ ଆ ଷୁଷୀଷଏଞ୍ଙସସ: । 
(wv q.-୪Ra) 

କୁସ୍ତ୍ୀସୀଏ ଆ କାସ ଝୁସୁଏଷୋ । 
ୁସ୍ମୀସାଫ: ୫୧୩୩୩ ସୁସୀମୀୀ ଆସ୍‌ । ଏହ 
facta ASR; ସା ସଂ ୪୮ 
ଧରୀ (କସ ଷ ମୁଆ ଧଏ ୪4d :- 
ସମ ୮ ଫଅଆ ୩୯୩ କା ୟୁ । ଖୀ ସଫ 
ପୁ (ମୀହ:) ବସ । 


SAGE H: 11 ATCT 
ଷ୍କ ମମଫ କମ୍ମନସେକ ସ୍ଞ ଜ୍ଞ ୩୩ 
faଆୀମଷସମ୍‌ । ff TGTY: 
ଶୁଅ faa: । ଖଂ୯ ଅସମ: if 
ଷର ୩୭୩୩୫ ଏ ୪ ଅପା । କର୍ଯସ୍! 
ଖୋaନaAurolaiuat | goofs Gg 
ଏଥ ଷୁଆୀସଥଷଷଧ ଅମା ୩ । 
qoarg daasifaafafd cd Teaaepel 
rman ) zfaatgTunrdda ପ୍‌ 
ଷାସୁଅଞମ ଷସୟ୮ EMT Marne 5faeaT- 
ସ୍ଥ । ସସ୍ସଙ୍ଙHMtAnmnIa ( Mean 
positions ) 4 ଝି CF -HGTESTT 
qT TT GTN FATT TERA faa | 
ଅ୩iqaT ଏସ: ଖଫଙପୀ ଷସସସ । ସମ fafrmaaT 
କୁ uନଡ୩୮ ଆ ଖଷସ ୯୫୮୯: ଷ 
ଅସୀମ କଦ ଥେସ । ସ୍କ ୩7୫୮ ୯୨୧୦୪ 
M4qUelT F511 ୩: ୪୫୮୦ TT 
ଆସଅଙଙ୍ । ଧ ସକ ପୁକ୍ମୀଂସଖଏ ୩୩ 
qf 5a: । ଏଷ୍ଣୀଙ ୪୫୮୯୦୮୩୯୦୩ 


ସ୍ୟ କଫ: ୯୫ ୩ । ଖାନ ୩୩୮୦୩୫୮ 
ଅଙ୍‌ ଚଲ ସୁ ଷର କୁଆ ସ୍ଥ fାଣୀ-ପଏ୩ 
ataqurTfafe meg RUN (ଓ o/44) ! 
4୪୩୯ ୩ ଷଙ ଧି ଞଷର ସ । ଖଷବଷ୍ଫ 
ଅର ଏଫ୩ାUr fag T daft । 
sqfq fagaraGrmraiaiai ANITA 
ସୀନ କାଷୀଙ୍‌ । ୩ଡଷ: ଷର ୨ଝ୩ମଇ 
୩୪ ମମ ସ୍ାସଙ୍ । ସସ ସମ୍ପ ବଥ 
୩୩୯୪୩ ୪ ଝଙୀଙମ fof — 


ଝ0-TIH GEPTT.—- 
qସ୍TraT CfA AT 
କଡ ୩୮୦୩୮ ଞସୃଶଅ୍‌ । 
AT Taf rata ଅମ 
fe କହ ବ୮୦୦ ୫୩୯୪୦ ॥ 


ga — 
Hulg Tarp qncafagl 
fraqaRଙa ମି ! 
ଝା କ୍ୟ ମୁ ସୀ 
ଫୁସ arcana ପୁଙଞ ॥| 
faust fefaesaaa 
ଝି: ୩୪ ନଞସଡଞ ମା ସୀ: । 
ପମ୍‌ ଷ ସ୍‌ ବଷ ଫ୪୩୮ଫ୍‌ ! 
ଷଶ ଷ୮୯୪୩୮୩ ମୁ ।। 
(ଖେ ୩.4 ୧୦ ୟ ୧ ) 


ସ୍ୟ ଏ ୯୩୮୦୦୮ ଅଫ୍‌ ସଙୁବାସବଷଫ 
fପୀନସଙ୍ ୪୯୭ ଏଷଙ୍ୟ ଫଟ । ଖଷା- 
ସୁମମଙ୍ଷନ ସତ ବ୍‌ ଅଜ୍ଞ ସ୦୪ । ଖମପନ 
fara faqrsagurea: gt fr ଷଷୀନତ 
ଖମ୍ ଝ୍ଖ ନ ମ୍ସମ୍‌ । ଆ ସ୍‌ ମଝିଆ । 
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fefafecamnsffaq Ft ITN ମା Narra: 
ଫଅଆୀହଫ ହକ ଖା: । 
ପହ genre al :— 

ଏବ fସସସୀମୀ ଏ୫୮ସଆ୯୩୮ ଏ- 
fକ୍କେୀ ସ୍ତର ସ୩୩ ସମାପ୍ତ ଷର 
ଖସ: । ଝଝdlargfas: ara snfafafg: 
A — 


As regards the religious calendars, its pri- 
ncipal contents are Tithis and Nakshatras 
which are calculated on the basis of the 
positions of the Moon and the Sun. It 
has been observed that the calculations 
of tithis etc. given by the indigenous 
Panchangas are very often considerably 
in error, their ending moments differing 
from the correct timings sometimes by 
as muchas six hours. This is due to the 
fact that Panchanga makers depend for 
their calculations on the principles laid 
down in the Surya Siddhanta (400 A. D.) 
and similar other siddhantas which, as is 
expected naturally, do not incorporate 
the corrections determined by later 
astronomical observations — not required 
to be introduced in to the formula. 
ଏ × × 

The siddhantas on which are based on 
the c Iculation of these panchangas do 
not gi e more than only one correction 
for the Moon whereas Several other 
corrections of appreciable magnitude 
(such as the terms like Evection amou- 
nting to 76°’, variation of 40‘, Annual 
Equation of 11’ and Reduction to the 
Ecliptic, amounting to 7’ etc.) are also 
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required for determining the Moon's 
position to a fair degree of accuracy. It 
may be mentioned here that although 
the Indian astronomers of later age 
such as. Munjala (932 A. D.) Sripati 
(1039 A. D.) and Bhaskaracharya (1150 
A. D.) had discovered the second and 
third inequalities of the Moon. Yet the 
panchanga makers do not take in to 
account even these corrections in their 
calculations, the incorporation of which 
would have yielded mere accurate results 
for the Moon’s position as well as for 
the timings of tithis and Nakshatras 
which are calculated from the Mcon. 
The positions of the Sun and the Moon of 
the old schoo! panchangas being thus 
erroneous by considerable amounts the 
calculation of the solar and lunar 
eclipses from these elements give 
timings which also differ greatly from 
the actual happenings in the sky. 


(Rastriya Panchanga 1893 Saka Era. 
page XII) 

ଏପଞଙ୍‌ ୩୩%a hg asf Fad aeagT- 
ଝାସ ଷଏା ୯୮ ମୁଆ xlafqarwfasgaT: | 
ସ୍‌ଖୟ ସର୍ସମ୍ାଙ ଷ୍ଞ୍ାଷକାବ ଖମ୍ୟପୂସଷମ 
Evection auld: SRafgIIFS1 Af 
ସୁଖ ଏ୩ଞ୍୍ଙଷମଏ ଖା କଞଙ୍ଖୀ 


faaତଷୀଓାଙ୍‌ ୩୦ ଷଞ୍ୀସଙଙାଙ - 
ST T%୍୩ fa । ଏଏ୍ଷସ ସା ଅ୦୮ ମଥା 


dd: qafsuer fanigfr: । srtafafagraT 
ସୁସାସୀ ଅସ୍ତ ୪ । ସଙ୍ବସପ fମ- 
୧୩୪୩: ୩g! ୩ । ଖସ] (୩a୮ ସ୍ସ - 
FIaTNg ames nfafaer ar1aifq aq ane 
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fagସଏ୩୮ ଅ୍ୀଆଧୀମ ଅଷଞ୍ । ସସଷୈମ କମ 
ପୁସାଵୀନୀ ସୀମ୍ୀୟ ଖସ ସା ଏଆଞ୍‌ ଅମ କମ 
ଥିଧୀ ଫଷୟ ୩୫୮୯୮ ଅଫ ସଅୋ: ୧୨: । ଞ୍ଚ 
ଷ୮ (afc) Ta a B୍୍ fq a 
ଏଫ୍‌ । ପ୍ଷିମ ଖଝମ୍ଙ ସଡମସଧସଷ୍‌ ଧି ସୀ ସି ସୀ 
uut weruaurnfacsa wag GT FE- 
ସୀଷଏ୩ fag: ସଙ୍ବାସ୍ ଅମ 4ସ୩- 
ସାନନଖୀ: । ଖସ ସା ଗିମ ଝଞୁଅସ୍ଙ୍ 
mfuaca seasleaurafacpar Cc AU: | 


୭୩୭୮ ଏସ fanlet0 fim tad 
ଶୟ ସବସ ମୟ ମ୍‌ ମସଖ । 
fag ୩୩ ମଁ ୧ ସ୍ତ ମଞ୍ଝୁ :ସଙ୍‌ । 
qq ufga-d-f 5G 1-ffra q-afmo 
୍ତଙ୍କଞଧ ମ ଲା ଷ୍କ ୩୮ ୩୪୦୮୩୫) 
sanfafaarfefe geFH | ମ NeGUrT 
ଷର ୧୩୮: ମୟ ସମ ୩୮୩୮ କୁଆ 
ଝୁ । 

୩୮୩: ଖା ଶଷ: ଷସଙ: । ସସସେସ 
ସସ: ୪ ମମୀ ୫ ୮୯ଙ୍‌ ପୁଫେଷଙ୍‌ 
Wise men think alike gqaa aulqrafafa 
ମମ । 


ଧକ fm gad ata Ua - 
fF Fa A୦0୫ ସଖ: । fg 
faa ToT ne ୪୩୪୫ 
fa ଫ ହକ: i 


HIER TUTTI —- 


are feafm୍୍ aglaar aa 
ସ୍ଥ ୨୯ ଏଙ ୩୩୮ । 


ଖ୩୭ଥେଫ ଅର୍‌ ଏପଫୀଙ ସା 
ଷ୍ଚ ଷମ୍ଚସାଙ୍‌ କକ ଏଫ ଓ ॥ବ୍ଟା 


HEAT I—-HIB1ANCT TageT Thal raFT 
(@+') a୫, ସଖୀ  ଏଙଫୀସ  ୪ମଖ । ଖର 
gfaflareaise UT aura । ଅସ୍‌ fagaT 
ସତ aft) ୪ 5 ହମ ଖଙବ୍ଥେସ୍‌ । 
a ସସ ଏରସ ଆ” ଝଖ୍‌ କ୩୪: ଶୀଳ ଆସ୍‌ । 
ଝୁଙ୍କ ଅହେଆଆ ଓ ଏଆ । ଥିମ ୱଞଧ 
୫୫ U AFTHIT FLAN MMFACTNTT 
ସ୍ପ ଏମ କନ ମା ଝ୧ଆଙ୍‌ । ଖSa qui 


qrasasarardY ଅଆ । aa: gfudt a15c 
ଝ୍ହ୍ଖଷୱମଙ fସପ: । ୪୩a 
୪ sunifasgaT | AT egqecaT (Newton) 


ଝା, ସଙେଏ୦ faanfMaମT g: 
wh. § f40 i Newton g aa frarranaial: | 


ସସ ମଝି apple ଞସ୍ ଝ୪ଙ୍ଷୀ- 
faଙ୍କେ ଏଆ ଝାସ ଉସ୍‌ ଧୁମ qf 
TE fAGT: | Teg af: 1 HTEaT- 
Ufa I fag: Encyclo- 
paedia Britanica & Encyclopaedia Ameri- 
cana {¢ yard ghd: Af Hep cT 
ମୀ ମନ । ୪୯୩୮୩ ୩୮୯୩୯୩୮୮୯ ସୁଅ । 
genofaaefaaret fag ୩AIMGIS 
ହସ ପଡ ଧସଥୋମଙୁଷ ଧଖ ଞ୍ଷୀସମ 
(in English) a3 sfad qasaurfrsS୍d CIT 
୪୮୪୫୯୮୩୮୦୩୪ ଡୁ । ଏ ପୟ ମୀ ଓଷ୍ୟ- 
fସ ଝ୩୮ ୩୩୮୯୩ ଏ ଖ୮୩ ଜ୍ଷ । 
fen aର୍ପସାନୀ କସ a୪ fae rq agua 
ଆ ଖସ fanaa: sf Je 
gea+ faqusanfe faafsra: । agaTenifa: 
ଷ୍ଞ୍ଓଏଙ୍ ଓ ୪ {ଞ୍ଞଧଫ୍ା ଗୀଧିମ୍ହଅସି । 
ମକ frafadlsfma୍‌ faa eft | 
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ଅ୍‌ସସସବଆ ଝାସ ଅନଙମୟ ୪୩୯୫୩୨୩୩ 
faa fan N aaIsTuTI a1 । 
ଷ ଅସ୍ାଏସୟଅମେନ ୨୩୮୯୦୩ ୮ମଙ୍ ଅଫ ପୀ ସଂ 
ବଞଷୟ ଷଞଞୀଷଙଙାୟ ଶା ସୁଆ 
qfsୀ fAଞୟଅମେମ ଓଷ୍ସସମ୍ାମୁ ଏ 
ସରା । ଅସ: ଅଙ୍କନ ଆସ୍‌ ସପ 
faegraଝTNsaIgT AIF faa । ଙକ- 
ଵଞ fNGITTTTET | IT FT JU ଖା ଝସ୍ୀମ 
ଝଡ ଷ ଅପର ଙସଡସ୍ମ୍‌ । ଖମଷ୍ୁସ 
୫୩୩୮୩8: ଅଫ୍‌ । 5afq fag aa 
ଖୀ ନ ୩୩ ଝୁ ମ. ମ.୩0୪ଫ ଷୃଷାଙ fa 
fou 4୩% ପ୧ମଙକ୧ଆ୮୮୍‌ । ଶା {ବା 
ଷୋ u୩ffa hqrfaraT ( Safa 
fag T୫୩୩୮ ର୍ଷ ମା କସ୍‌ କୁ 
ବଙଆରି । ସବ CAT MATERA asa 
gary evn I Tusa ut gouges 
mqadlaesrtanfaseal (Founder of Eve- 
ction & variation) fq Hm. H. 9. ug- 
feafefaifefaqrt । ମୁଖୀ ଷଞ୍ଫ୍ତ 
ଖୀ. ତହ୍‌ ସ୍‌ ଖସ: । ୩୪ Sq Graf sMfagT- 
qa: ଝ4 geo fang (Evection variation) 
ମ ମାସ ସୌଆସୀଙ୍‌ । ୩୩୮୩୯୮୫୮୩ 
ଓ. ହୁ ଏବ୍‌ଦ୍‌ ଖତ ୩ ଅସ । ଅଥ 
ସଂମ୍ପଦବସଫ ଜମସଏଆୋ୭ ଏଆ fu 
ଶଙ୍‌ । ଷଞ ସଫ ୧ ଏଦବ ଓଥୈ 
q4ifsra: gom: maSIS aT TaN Tfag 
ପା । ୩୩୩୫୦୯୮୫୨୩ ମମ: ହବ ୟି ଓଥୈ 
gffar i qxmarfa fagrracG mSolaa Araife 
କଫ [ଏମୋଙ ମମ । ଅଞର। ୪୩ ସମସ 
uae mY H- CeprurifasFa | 
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AAT Ut —a mgt fo aT 
HEFT TMF: pF AT TUTE FF: 
ପାପ fa ସୁ ନି । 
ଖସଷମ ଜପ୍କଆାାକୀମଫ ରଖ ଏ 
qFETMNIIT RM: ୩ ଅମ ଷି ୨୫: 
ଷୀଅମୀ ୪ । ଖର କ୍ଷମ ଅଃ ୩୪୪୮୩୩ 
ଝଧ୍ଷଗ ମ (4୩ Pଥ:, 9୪ ୧ST HET 
vnfafaqt frtunTgrଥ କଷାୟ $ । 
ଏଷ ଓ ଷୀଙନ frau Tet wrrdtasnfa- 
fafg Uae । 
ଖଅମ ସ୍ସ ଝୁଧ-୩୩ ସ୍ାଖୀବମଙ୍‌ ୩୩୩ 
{ଜାଏ । ଖୋ ୩: । କ5- 
ସ୍ଥ faq Srfquaea fara t 
ସତ୍ୟ ଫଧସଞଥ ସଡ ସିମା IG 
ଖାଅସ । ଧ୍ସଙ୍‌ ୩ ସଞ fଞୟସମ ୩୮୫୮୬ Cf 
ଆ ମସ ୦” ସ୍ମ ସସ ସଫ ଆମ 
ପସ ପଥ: ଷ୩ଓଡଅଙ୍‌ । ପୂ ୩୩୩ 
auafargequ caafgad | cat = Ay qereT- 
ଖୀ । ଆକମ: ୩୩୩ ୩୩୦୩ କା ସ୍ମ 
ଷଏଖସି । ସୁଝୀମୀସୀ ଷସ୩ ୩୮୫ ସ୍ମ: । ଖୁମ 
ଅଥ: ୩୩: ୩୩୫୩ ୩୨୩୫୮୩୮ ସ୍‌ୱ ୪ଦା୪୨। 
Olu <, auifen ard yoeurfe Hage fare 
ସଥୁଷ୩୮ ସୁଆମୀ ଏପ ୩୮୯୪୮୮ ଅ ୩୩୮୩୫ 
୩୩ । ସ୍ସ ଖଞୁ୩0୩ମ୮ ଆକୁ ଏସ୍‌ 
ଆ୩ଞ୍ଞସମତ ଆ ଷୀଅମୀ ଥୀ: ଷଞସଏସଳସି ଖମ୍ାମ- 
HRTF TAHT FT FTA: | 
ଖ୪୩୮ ଏ୩ଆ୩୦ ୧୯୮୩୪୩୮୦ ଏସ ଅଫ ପୁ 
faz qaUT୮: । 
aaisaftermt ପୁର ag aalge: 
୪୦୦ ଓ ଝୁସ ମଲ୍ସ । ୨୮୩୦୮ ଷଣ: 
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ପମ୍‌ ଏମାନ ସିସ୍ବସମାଷ କା ଅ- 
ମାଝ୍‌ । ୩ ଅସୁ ୪୩fquT୦୦ 
ସର୍ଷ୍ୟ ଷୁଫ ଶୀ ଝଙ ଅଥୟ ମଙଙ୍‌ । ଖା 
ST NaaTeN aTIFAT aga fagar: afacaT: | 
ua sfarafagaT af aaaspT I aa: 
atalfes: aaa agmnsear afefa 
dara — 

axrlaasT TST HreT Heed! auT | 

qt No qT aT Tz0raseaT afd: | 


ଖସ, 5¢1:;, ଏଷ fUd: ଆଖ ୩ 
୩ ଝ୩ମଙ୍‌ । ଧୁମ ଫି ଦ୍ପୀ୧ଙ୍‌ ଅନୁ 
ଶ%୧୪୮ ଖାଅ ଝୁରଙ୍‌ । ସ୍ସ 
ୁଞ୍ଟଞ୍‌ । ®ଙ୍fd୍‌ Safar quIafT ମ ସସ । 
ଖସ: ଖୁ ମଶା ଅଖୀ ସୀ ସ୍ଥ ମ 
ଧ୍ରସଅଧଷି । ଖମସସ୍ୀୀ fସଧଷ ପୁଷ 
fofeanf— 

f୍ଙ୍‌ କଫ (୩୩) ଅଫ ସୀ କଙ ୩୩ କମ ଞad 
ପସ୍‌ ସୁଙ୍‌ ଖୁମ୍ସାଞଙ୍ୀଙ୍‌ ଷ୩୩୮୩୦୩୮୪୩ି । 
qf CATT fT FTAA 
ସ୍‌ ଷଏଷସ୍‌ Teron fT sgrITTeCGIRFH || 

( a. fa. ff. a. ୧-୧ ) 


qn. qm. fsa gure fgafear au fagTea 
garafgeaersrat fof : “ଆ 
୩୫୮୩୮ ଥମ ସାମୀ ମଞ୍ଚ କହ ୪ 
ଶଙଫଷଫୟ । ଅଥ ସାମୀ ଏ 
ସମ୍‌ । ଅଥ ସ୍ୟ ସଖା ପ୩୍‌ ଏବ 
ଷଂମୀା୍ସୀଙ୍କ ୩୪ ସସ ଖସନଅ: । 
faa $: fara gf: Fa: (pa0:) fafa: 
ୟଙ୍ଷାର୍ଷାଥ: | ଫଷ୧ଫ ୩% ୩୩ ଓ ଝସଞୀଙୁ 
୩୪୩ ଓମ୍ଙ ର୍ଷ: । 


ଆଧା $: fd qfscaT fare: UT 
ୱo ଏ fg JAST NT Ro TIS TCT 
ଅନ ସ୫Uସମାନମଷୀଫ: । ଅଖ: ୩୯୨୩ 
ହୁ୧୯୦୦ YN ପଙ୍‌ ୪୩୮ ଆ = ହ ୧୦୦୦ × ହଠ 
= ୦୦୦ । ଖମ୍ଧସ ୟEeR GH — 


gTU: 0୩ ଞଞସସଫ ୩୩ 
ଖସ । ୪୪୫ ୩ଡଡସq୮ ଓମ: ବଦ୍‌ ଓ 
ୃଥସ୍ାଞଥ ଞ୍ଞସ କଷା: ହୁଦଵସବବ୍‌ତୃବ 
(91a fgoaacasr:) gum | H.3. fosd 
gars fafa cafaarusa fs aT 
gଆueଫ ଷ୍ୟଆୀଙଷ? ଧୁ ଓଥୈ 
ଖସ aFUT FIAT Fg TTY | RTT: 
Coibrooke arfgaq: afamsufaditafagltd 
{ଜାସୀ ନ୍ଦ ଖୀଙ୍ଗସସୀଙ୍‌ ଞ । 
ଖଆୀଵୀସ୍ମୀସଷବୟ ସବପ ଅଫ୍‌ ସଞ- 
ଖା ଝଆ ଷଞ୍ଚଷଥେମ୍ନଅ ୩ସୀର୍ଷୀଙ୍‌ । 
ଖସ ମସ ୯୯7୮୧୩୯୩୮ଫ foramen 
୩୮୫୮ ୦୩୮୫୪୯୫୮୮୪୭୮୯ ମା ସଙ୍‌ ଖୀ 
ଷଞ୍ଚୱସ୍ । ସମସ ଖ୍ମ ଏଅଓସ: ବୃଦ୍ଯ୍‌ । 
qtfreTfnaaia: MT: av° a ThrarTag 
ଏଏଝ୍ଅମଧଙୀ ୮୯୩୦ ଅମା: ଖଞ୍୍ପଅୀ- 
ନୀ ଆ । ଖ୩Sa GUST 
fraramqT%: | 


ଖଅମସ୍ଘASa RUT Qa କ୍ଷ ସ୍ଫ 
୪୧୩ କାଅଷସ ୟା faqs fଷସ । 
ଖୁସୀ ଖା ସ୍ୱସସଷଫୀ: ଏଞ: 
୩୩: ଖସ ଖା୩ୀଙ୍‌ । ଖର ୩: ଆ 
ଓଂ ଆସ୍‌ ୩୯୩୩୮ ସର୍ଟ୍‌ । ଅବ 
ଷଏ୩୩୩: ୩୩୩ ହୁଓଂ ଆଞଷଙ୍‌ ୩୧୯୦୮ ଓୁମବନ୍କ୍ନୀ- 
mrTd: | a { (e+ 0)+ (0+ 20) } 
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= (4୪+ ଞ୍୪) = ହୁ ୧2° ୩ଞମିମ ଏଫ ଏଆ CF 
୪୩୩ ୩: । ଏସ ପଥ fea ag 1a afd- 
୫୦୩୩: ଷ କନସୀଙ: ଇ୩୩ଳି: 
ଏହ୍‌ ହ୪ଂ ବଧ କା ରହ ITT 
ସର୍ଷଣି । ଅଫ ହ୦ଏଂ (ସ୍ପ 40) ffm 
୪୩୩୮୮ ୮୩୮୩୮ ୪ । ମନ 41୪୮ 
୪୩୩୪୦୦୮ ଷୁଫୟଷଙ୍ୀଙ୍୍ଷ ବଦ । କୁଆ: ଆ 
୫୩: ଏ୮୪୮୩ ଦୀ ୟି । ଥା 
ଖେ । ସହବାସ ଷଣ କରମ କ୍ଅଯେଷ । 
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୩S ଝା ପସ qfqraIfe far ଝୁ 
“ଓ” ଆଷୀଙ୍ ତ ଖା ଅଙ୍୍‌ ସଷଷଅ । ଷ୍‌ 
ସ୍‌ର୍ଷ ଖରୀ: ଷ୩୫ କଅ୩ ଦୁ୍‌ଓଂ ଖା 
Fାfaqq fuafe । Gad farggaaa Sifra- 
ଏ୩୩୩ର: ୩୮୫ ୧୪୩ ସମ୍ୀସଙୃଝୁଷ, କ୩୦୯୮ 
୩ଞ୍ଚ୍ୀଙ୍‌ ପଙ୍ସଙଅ ସାଞୀଷ୍ୀଙସ ପପ । 
ଖୀ ନୀ ୩୮୦୪୩୨୩: ୧4° ମ୍ଭ: ଏସ । 
୫ ଙ୍ଖ: ଅଙ୍କେ ମ୍ବ ଝର୍ସାଙଞ ଫଣ 
ସବସ fSafT— 


୪୯୫୩୧7 ତି ମା ଅ7ଙ୫ସ୍ଞ ପମ୍‌ 
୭ଝୁ ସ୍‌ ଷ୍କ ସମ ସର ଅର: । 
ଅସୟ 7 ପଙ୪ ATT RTn 
୩୩ ୩୦% ସୁ ଡୁ ଖଆା®ୀସ୍‌ ସାଏ ସ୍ଙମ୍ବ ।। 


M୩ gSuqGnaTheafSaaମ 
ସଞ୍ମୃଷସ ଅଖ ପର୍ଫାଅ¶ୁମଅର । ସମ୍ପ 
oftaronafq 3t0° a gol’ qacrMfafsod 
୩୩୭୩୮ ମୁଆ । ଖଞ୍୍ ୮୯୩ ଷର ଏଫ 
ଆ ୭୮୫୮୮୮ ରଏପୁଲୁଅଙ ଧି ସର୍ବ ୩୫୩୮୪- 
ଷସଦ୍ଚିୟ ୩ଅଧି । ଏଏ୍ଷପମପ୩ସଙ୍ଡ ସବସ 
ଷଂମଆଷସ ୩୫୩୮, ୩୯୦୮ ଏ f୍୩- 
ଅଙ୍ର୍ଷ ସ୍ବ fSfi¢—ଡପ%ା୍‌ ମ୯୦- 
ସଙମ୍ଙ । ୩୩୮ ହଓ ୩୯୩୩ ୟୁ ୧4° ୩୪ 
ଖୀ ୩ଫଓ୧ଝଆ ହବ୍‌ ଖ୩୦୮୩ ସଫ ପ୍ର ଏସ୍ୀମୀ 
ଖାଆାଙୀଙ୍‌ ୧୩୪୪ ସ୍ଥ । ଷ ଫଣ ଷଞ୍ଚଫ: ହତ 
ସୀନ ଆଖ୍‌ । ସଞଙଙ୍ୁ ଖତ fa 
ଷୁସfga ୦4” ୩f୍ଞଖ ୩୪ ଏଇ । 
arma Casati: 4 Rac Fae 
fa 4୍ଡ । ୱଓ । 


( fa. ସ. ଝୁ ଏ. ହୁ ୦-ହୁ୦ହ ) 


୩୩୩୩୮ ହଧ୍‌ ସଧ୍ଠ ର୍ଝ ସ୍ସ ଖାଅ 
ଦ୍ବାଷୀମଂସ୍ଫ ସ୍ାଏସଫୀଷ୍ି ସର୍ଷଞ୍ୟାଷୟ୍ଗୀଅମ 
TIUTIGTS: Yo aT AT 4aE 
ଖୋ: । ଅମ୍ମୁଙୀସ୍ସଙ୍କଙ : ୩୩୩ଝ୍ସସଆ ଧି 
qଏଆାଏଫଫ ସୀafar Tia: ହ' ୮ ୩୮ 
TFN HGF CVLY୪ GET GT q୍ହ୍ଵ 
ଏ: । ଖସେମୀଙ ୮ ଅସେ ସଷବ୍ଷ୍ସ: 
ବନାମ ହସ । ହୁଏ ୟଦ ଓଥୈ ¶ଅ ପମ୍‌ 
{ Poona ) s4fgq asafsangrfna 
qraaa sMfafaa faqrfaa-sgFaAT TIFT 
ଗାନୁ-ଅଷମଞଏ-ସଆ ପାନୀ ସୀସା 
arfqmnta; 4o.2 famsr gfa fofaanft । 
frର୍ଣୀସଫ ୪କୁଆ ମଧ ଥେଷଆ ୮୫ ୩୧୦୩ ସ୍ତ ଦୁ 


ମା ଓଂ, ଖି ୩S uAafatg 4v fae 
୨ । faqITT ୪g ଷଞଫ: ୫ ଙ୍‌ ର୍ସ ! 
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ଏହ୍‌ ମୀ ମମ ଙ୍କ ଝଡ । ସଙGT 
ଝ୪୩୩୦୮୪୩୩୨୮ ଅଧ fମଞ୍ଷସୀକଓସଷୋ ଧ 
୩ଥଁଖୀ । ଆ ଷିମ ମା arf (qu faglraturfa) 
ଷର ୩ସଜଖ୍‌ । ସୁଙ୍କି ଅସୀ 
ସୱଝୁସ ୩୩୮, ଷିମ ଖ୩୪୮ fof — 
sfaelana: cq Sifraaw WaT: 
ଝଙ୍ଷ:4fdl: qfkasTargfa ofondT:- 


ଏଥ ଞ୍ାଙ ସମୀମ୍‌ ନକ ପୁଅ graTg- 
mfad 04° HTAUTRAIT NIT NF TTR 
ସଙମୀୟଙ୍ଙା ଷର୍ ଏକସ୍‌ । ଏସ୍‌ ୩୧୯୩ 
afoargl: aa gear ୩M 


ସୀଅସ ୧୩୯୯୩ —- 


୪୩୫ ଷ୨୪ ଧୀ ୩୦ ୩g ୪: 

୩୮୩ ସୀ ୩a FIA gard: 
afar HT Taf Aa qeFpurh 
ଘରୀ କକ ଖୀଫୋଙ ୮୫ ୩: ୩୮୫୮୩୪ । 

ଅଖ୍‌ ୩୯ fgarU: tarmafeuaT: 
ff ଝୁଝ ଝା ଅସମ ୩୮୪୩: । 
ଝୁଥୈଜ୍ନଙ୍ଖ୮ ୩୩: ୧୩୩୮୩: 

ଖସ 1୩ ୩୩: ଅଖ ସଫ । 
ଅହାହଥାଷ ସଙୃଙ ୩୮୩ ପଞ୍ଗgfSftIGT: 
fearareaT: Geoff qe TSTASTITIFT: | 
farcer: qfegarar GRIT: SSR: 

ଶୀ fasrfq୍usT: 9୮ ୧/୧ ସମସ । 
୩୧୩୫ କସ ଖୀ ଦୁବ ଧୁଃ ହୁ କଷା 4 ହ 
ସ୍ସ ୪u୍‌ ମଷସ୍ସକ ୪୫ ଅଥ fg । 
ପୃ eg ft ସAS4TSI%GT: 


୩୮୮୯୩୮୩୮ ଧାମ ଷୋ ସା: । 


( fa. ଝ. ହେ ୩.—ଓ 48 ) 


ଖମ୍ଚଙ ପମ ଷୁଫagrrdqemna SH gaff ଷର ଞgନ ସମ ୧ — 
ପ୍‌ ଷଙ୍କଙ୍‌ ଅ୍ପଙ୍‌ ଜାନ ଉାଷସଏଙG କମ । 
୪୫୪ ଝଙ୍ପୂଅପ୮ ୩୦୭ ଝଅମି (ସଓଖୁଅ୍ତ । 


Ruf: Fat a arses — 


ପୟ Frfraqancar m fenfy qf ଝଷ୍ି aT ମପା ସିମ ଝା qafy—— 


୩୮୩୮୯୦୯୦୮ ଅଫ ଫକ: 
ପଂଫଖ ୩୩୨୩୯4୦୮୯୮୯୮ ୮/3୩୩୮ ମ ସ୍ଙ: | 
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ଅଫ ୩ୟfaT A : ଖୀଝaqT ଏ ଅଷ: । ଖାଏ ୩: $4୮ ପଆ୮୩ ® ୭ ୩% 
ଷଖ୍ମୀସାq a fofiaT aH SGT: — 
ଅଧି ୪୩୪୩୩୮ ଏରସ ଅଙ୍ ସ୍ସ 
aUfqafsa 4 ସଫ ଏହସ ଅସ । 
୩୯୮୩୩) ର୍ପ କ୩ ପସୃଷୀଏ: 
୩୩ ଡ୍‌ ୩୯ ମୀ fଙ୍‌ ଖଙୁଣାଙକ ସସ 
ଉୀଆଙାୀଙ୍‌ ଷ4A Surana 
ଷସ୍ମଂq faa: IFAS: Nf: | 
SUTIN YA fata 
quRhTGINT far Iara faa: gE: 1: 
fararga wrattssrfa frafauer 
ପୀତ ୧୫୪୩୩୫ ଅମୀୟ ୩୍ମନଙ୍ଙକ୍ଙ । 
ପଏ ସ୍ଫ ୩ CT CTS IGT: 
NIRITICTTFTAITITOTOT: FATTY | 
୩୩ ଏସ ଫ୩ ଥୁପଞ୯ ଅମ: 
qed M4faT 14 FrfAITFMSTT: | 
୩୪ ୩୯୦୯ qt Frama fg ar 
ସ୍ଚିଶୀଆଙ୍‌ ଷ୍କ ଖ୨୫ ସାା୍ମଅଆ: । 
1 ncaa Tm ସଫ: 
ଅସଫ୍‌ ଷୀଞ ନଚଏ ଏଃଜଠ ସ୍ସ ୪୮୩ । 
LIfITIT FHT ATaTT_ Gifs fas ¢ 4° କୀଆ 
ଡା ଷଫାମୀ ଅଆ ଅଥମସ ଗୁ କକ । 
GTHIFATTT RG eff gal frosaaT vac ud 
ବୀସର୍ୌ ସଂହଷସ୩ ବହ କq୪ଫ୮ ନସ । 
(fଷ. ସ. ଝୁଥେୋ ଆ. ଏହ୍-ସ୍‌ହ୍‌) 


arfahfacrakgrstnaaaifaqa ସ୍ଥ ମା ୩୮୪ଷସଟ୩ ଝା Iମଅସରସଷୀ ସଡ 
ବସା faardsfa fara: । args afar i mfsar Usa aera A Fafa 
afer (NATTA: ) tai amaaS 1 srt sfafsa Huacatg afnfe 
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ଷ୍‌ fea fag Uqe: ମସ: । 
ସି ସଷଝଆ ଝgolqIgRT Gargar aaa 
qfH୮ ଅଙଞ୍କଷସ୍େସୟ୍ୟ ଅସ carn- 
ମଷ୍ୟଙୁଝୀଫ>ଖ୫୮୍ ଧଷନ କନ 
ଏସୀଙ ୭ ଏସ ଝଅ4ଓ୧୍ ଖସ । ଷମ୍ୟସଙ 
fag a1 suNnmegeu para (fatama:) 
୪ faa: ୮୩ ଜୀସସ ଓଝା ଓ 
fsa. ଖamaaT 1୮୩ | 5 NI 
ଅବ୍‌କ୍ଫ ୩୩, ମ:ଗଆ, ମାଏ, 
fasorg tu, args aurfafsree 
faq ou T FEAT FSF FparaaT 
ହୀ ଅଝଫ ୮୩୩୫୯୩୮୦୪୦୩ ୮୧୮୦୩ ସମ 


୩୩୮ ସଙ୍ଗ । 
ଅମ ଷଏଙଙ ମକ ହସ୍‌ 1ହୁକ୍‌୍13୧।ବ୍ ବ୍‌ । 8୦ 


ଷୀସମ୍ାନୀଖ ସଫ ଏଫ ୩୧୯ ପଷଙସ 
faaaonfurarcarantngqdt Sra: & 
afoagfaqeoutendsT raat sfaarefag’ 
ଷସ୍ଷଙ୍ଫ ସ୩ୋସୁ୪ୀ ପଷଫ ପସ ଅସୀ 
ଷଞ୍ଚାୀସାଅ ଏ ଖୀ ଆସ୍‌ ଫଫ ୍- 
ସଞ୍ମଷ୍୍ମ୍ତ ସଙଣୁ୍ଥୋସ ଏହ ଧଙସୀମ୍‌ । 


ଖା: FSF—1T HAT FRET TT 
F୯quTqaqfGa TNC:  4ଓL ooo ar faa | 
ପୀର ଅକ୍ଷମ ଶକ ଅସ ଶସ 
ମୀନ ୪ ଆ ୧୩ ୩୨୮ ସମ ସ- 
ଅଖୀ । ଖଷfq ଆ ଅହ ୟଙ% ଷୀସମ ନୟଷଙ = 
fe 4୪ । ଖୁସ ଝ୩୩୩୪ର ୯୩୪ 
ଝା ଓଏା୩ecdcf୍କମ୍ । ଖ୍ଂଆ ୩୮୩୩ 
ଏସ ଷ— 


୨ | ୩୪୩୧୩୦୩୯୩ ଷୀq-ଷାସମସମ ପଏ ର.A 1 ୪a-oO0 C000, HUBER gE ¥hooo 
ପରସୀମ୍ୁସଧିମ ୩୩୯୩୯: ଏଷ ମ୍ମ ଗୀତ ଷୀଏaqU ffnfa-ଆପଡିମ 


୯୩ ଷ. × ହ ଷୀ. ୩ _ ହୟ୍ଓଓହ୍ ଥ g4୍ତ୦୦0୦ qT. FR. 9 


ଫଟ ଶୀ. ସବ. 


 ୱ୍ଓଓହ୍‌ ହୁ ବ୍୪୯୍‌ 
¢ ୧ ବୃ ୦୦ 


NT 
ବ୍‌ ବୃଦୁଠଦଠ 
ଓ ୪4 
ବ୍‌ {ହଠ ୦୦୦ 
ହୁ ହହ୍‌ ୪ଥ୍‌ × ଇଠ 
ହହ୍‌ ଓଠ 
¥ Ooo 
CITA 
¥ ହooco 
21 ZBOo0 Xx fo 
ହୁ 4 ୨ ୬ ସପ 
ହସ୍‌ ଡ୍ ହଠ ୦୦୦ 


ହଢ୍‌୍ହ୦୦୦ × ଖ 0 


୪ହିସ C୦0 C000 


( ବିହ୍ଞ୍ 141 31୧ ସ୍‌ 13° 


ସୃ ହୁସ୍ଠଠ୦ × ଝୃଠ 
ବୃ ଓହ oo oc’ 
Ce xoo00 


go Co ooo 
Cu ୪୧୦୦ 

ସହୁ ଠ୧୦ × ହଠ 

ECP 

ହ ୧ ବୃ ୦୦ 


° 
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ସ୍‌ । ସମଙୁବHA FAN Hq ଷୀଏ୍ସ୍ୟ-ଷୀସମ {ମଷ୍ଧ ସୀ ୪ ସସ ଠ୦ ତ୦୦୦୨, ହୟ୍ଓଓହ୍‌ {64 co oo 


ର୍ସ ୩ 4 BBR BCR COCO _ LUUBBReBCRE 


¥ସag 0000000 


ହHBBR LBCRE 
ହୁ ହ୍ବୃହ୍ଠ ୦୦୦ 


CLR BECRE 
ୟ୍‌୍ୟୃଦୂତତ ତତ 
CESK CTA 
ସହ ହ୍ଠ ୦୦୦୦ 
KAP VଓCRE × go 
ଞଓଠ ହ୍‌ ବୃତ୍ତ 
୪°00 


ସ୍ଜଏହ୍‌ବୃବ୍କ ତ 
“ହୁ ଞ୍ ଠି ୦୦୦୦ 


ଦ୍ଦ୍ହ୍ଧଷ୍ଏଠ × ହଠ 
ହ ଛହ୍‌ ହୂ ୧ Z୦୦ 
ହୁ ୧ ବ୍ ହଠ ୦୦୯ 
୍ଞ୍ଏଠ Zoo 
¥ 30000 
_ ହ%୍ଳଣ 0୧ × ତ 


one 


୪w3Reo00o0 


(& ସହ୍ସ୍।ହୁ୍ ୟହ 1312୪ 


ସ୍ବଂୟ %ଫ୩ଷୀସମ ମଷ 
ଷର ମଷଙ୍ାନସ୍ଷ୍ 

ବଷର ଏଷ -{୧ମq 1 — ୟ୍‌୍ଓଓହ୍‌ ‡ହୁ୪ଧ୍ତ୦୦୦ 
.'. ଅସ୍‌ ®ଷୈ ଷୀସମ ମଞ୍ଖ ୨୩୩: ¬ ଓର. 
qମ: ସଳ୍ବୀସବଞ୍ ୯୩ ଶୀ ସମ: 

qrfa-aiad faa j £ ସ୍ସ୍। ସ୍ୟ ହୁ 14 ନ 1 <¥ 
ପୁର ନ ୭ 

HTTGT HI CS alas: 
qrfq ଷୀଞମ ସମ ଏ 
୩:0 ୩ମଖ୍‌ ଶୀ 4 — 


} fH OBR BZIZO00 


$ fe ଛି ସ୍ୟ 18୧ 1ସ କ୍‌: 30 
f° ।୧ ହଣ ୪ 


aA NTT Het Gar safe Thana 
ଝିଅର । ଖୀ ୯ ୯ ୩୮୩୩ ମନ । 
୯୪ କି ଞ୍ଷଷି ୯୩ ପୀ ଅଫ 


ହ a4 ev coo 
ହବ୍‌ 0୦୦ 


qa ff Rt. 4 ।f ୪2, ଅଖ ୩୪୫୪ 
qfcaronefq ମମ । AST HCTF 


tg o୪Zoo0o0 
¥ ହooo0o0 


୯୩ । କସ ୪ ମ୍ଙମ୍ୀତ ଞଞ କଅ୍ ? 
ଅସTarISTT: ବଓ ° ଏ: ୩୩୦୨ ସହ ୦ ସ୍ବଞ୍ୟୀମଳ ଷର 


ହଓହ ୧୧୦ × ହଠ 


ଶୟ ଏସବ । qa: Mga nara 


ହୁ ୧ ଛି” ୧୦୦୦ 
AD LLL 


୩୩ ବକ । ଆ୍ତମଙା ତ 
quar ar 7frqaad SI 7 FST: 


ହଓ Cc O00 
ହୁ ଓହ୍‌ 4୧୦୦୦ 


ସ୍ତ ଖ୩୪୨ ମ୍ଫ: ଆଦି । 


ଏଏ୍ଙ ଏକପ ଅସବାସ୍ଷର ଅ୩ଅ୮-୪୩୩୯-ଏ୮୩୨୮ ହୁ୧2 ମା ଫୁ ୟହ୍୍‌ତଂ ¡ଷୁଅଁ 


fagrarTa୩eନପ୩ ତ୍ତ ଅଖ 
ଏ୩୩୦୩୮୩୮ ଝୀଅ ୩୦୩% 


ପୁ ୪୩୩୪-୦୮-୩୩: ୩୪୯୮ ଞ୍ଚମ୍ମୀମ । ଖସ 
ଣା fl ୩— 
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HT SAGARA HIATT Naa 
ସଫ ଆ ମ୍ଫ ୩ ସସାଫପୃନୀସ । 
ମଷେ ସୀଘଓg ସଡ ® ସସ 
ଆନି ମକ ଷ୍କ ଧେ ସା । 
(gq. fa. a. av Ivv) 

ଖ୩୩୩୮୪ସ୍ଖମ୮ଆ ସମ: 
ପସ କୀ । fgrrqfaaT- 
୩୮୩୮୦୯୩ ସ୍ରାବ ସ୍ହ ମT 
ସଠ ଝଓ: (ହୁ୧-୪୦) ୩୩୩୮: । ଅସ ପ୍ଙ୍ଙହଁ ଥ- 
SHAT Fe’ (arf) darfg FeaGgN- 
ସୀ ୨୮: ୩ ଏ୩ 4୩ fafa Hafra । 
a fafa sfaqguar ଫ୨ ge୍sfq 
ିସସୟଖବାୀ ଅର୍ଷଧି ସ୍ବ: । ଖ୍ଚ କକ ଓଡସ- 
୪୩୮ ୩ ଅମା ଧୁ କଟ କ୍ସ ଆ 
a —fraasiffag: ଝଞ୍ଷଟତି ସ୍ଫ ଷୀମି୍୍ୁ ଥୁ ଶା ®ଙ ଷଏ- 
fafa: କଫ । ସମଙ୍ଶ rqUTi 
HATH TN MIT R Id: 
ନାଆ ସୃଷମ୍‌ ଷ୨୮୩ ୩୯୫୪୪ - 


fa - ସ୍ଞସ ସପ 


ଆ = ଆଏ = ଦ୍ଓ", ଆ + ଖ୍‌ = ବ୍ଓଂ 

ସନ ସାନ ସ୍ଫ 

@— Gua farg: 

fq (୩) ଞ—ଞଅମ ସଞ୍ ୩୩୮୩୫ = ଦ୍୪ ` (ଫୁ) 
q—qerf a aaa farg: : 


TEETH — faa: ଅ୍- 
salTaaaTTet (alter having obtained 
the apparent positions of the Sun and 
the Moon ) AAT#A4T U=uqXIUg10 TpcaT 
ପ୩୩୩ଫ୮ ସ୍ପ: $୩: । ସହ GT ଅସମ 
aruda: fagrfaa: Tao gTfagraaaT 
Me JETT €52a୮ ୩୮ ୩୮୦୩ । ଅର୍କ 


ଖା T= faa aug: 1 Tfaarrasaug: | 
qu fagraatn g— ଙ ଏଫ କଞୀସ୍ ଫୀଙ: । ଖା % ୨୪୫୩ 7 
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ଶମ ୩ ଅମୁଃ ଆସ୍‌ ଅଦ୍ଞ ଧୁଙ୍କହଁ ଗସ ସଫ: 
ଖ୍‌ ୪୩୭ ହିସ୍ୀଫ । 3 ୨୪୯୩୩୮ %ଞ । 
T TurAT? YEA cate UT 1 AF FING 
ଅଙ୍‌ ଖୋ ୍ଙସଥୁ ଅର୍ପଷଷ ଏଫ ଅ: କାୟ 
qfgmଙ୍‌ ୩୩୩୫୦୮ ସଖା ଅଞଝସଙୁଷଙଅ 
qf: ସୀର୍ଷସରାଙା: । ଓଷଆସୁ ଖୀ: କଲ 
ଏକଆ୍ିଖ ନୀସୀସବ୍ସୀଆ । ଖା ସା୍ଷସ୍ 
\ Eclipse) T4194: ମଙR । ସାମ 
ସ୍ଙଏR ଷ୍କ ଣା ଏମ । 
ସମ ସବସ ଦୀର୍ଷସନଂସ୍ଞମାଷୁଙ 
ଅସମ ଅଟ ଖମ୍ବଅଙ୍‌ । ଦୀର୍ଧଙଙଆ ସଂଖ 
ଵ୍ସ ୨୦୮୮୪ ପମ ୩୮୦୩୮ — 
ଝୁଣଙସ ମଂମଜୀ ଧୀଞଖ୍‌ଙପ୍କେ ଷ୍ଣ 
ଷTTRFGAAT 416 FG ga TN: | 
i [ee × × x 
» x 

ସୁମ ଳଷାଷୀ୍ ହୀ ୧ ହଞ୍‌ | ଏ × 
ସପ ଷଞ୍ୀଙଅଫେ ଅ୍ଷ୍ଥଆ ଷଂଙୁଷ୍ଚ । 
ଷ୍‌ ଏପ ସଙ୍‌ ଆ୩ ବିସୀଧଷ୍ ଷ! 
sfamozseaiardt mensaipe mg | 
କସ ପଷହଖ qian a? 
qurealrgnaar: gefaafa Sif | 

( fa. ଝ. ୧ କ. . 6, 6, ବହବ ୪) 


ଵୀର୍ସସଖଂ୍ସମ ପୁଆ — 


Pa a 
oo 

<> 
NGG 


a 
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p 
ସୁସ୍‌ ସାଥ କପ fସ୍ଙ ଝର୍କା ସୀ । 
ଝ ® —ଦୀର୍ଷସପଆ ମୀନ (3) ଜମ । 
q—ସ୩ର୍ସ୍ଙ୍ସ ମ faq: । ୩ ଓ = ନ) 

', ® ନ = = ୩ ପପ g A 
ଆ ୮=ଓ ପପ ୮ । 3 %' କପ: 
୍କୁ ଏ %' ଓ ସୀ କକ ସୀ ପୁଙGT 


ଓ କଙ୍କ ଷୁଞଷମଅସ ଏମ ସ୍ତ ଞଞ୍ମୀ 
ଝସ ଞ୮ୋ୩ ଓଷ୍ଂଆୀ ଅଙୁ ଏଁ ସମି ଅବି 
ଓସ୍ର୍ମୀ ସର ଣୀର୍ଷସଗ୍ତ । (୧୧୪ ୧୧ ସକ 
ମା୍ୀସa afaaungfa fafwa gHaaT- 
ଶୁଅ ୋସଫ ଅନଙ୍ସୀସଙ ଦୀ ପ୍ଷାଙ ଙ୍ଗ 
ସଙୁବାସବ୨୮ ଓ ସ୮ଖ୨ଥ୩୮ ଓଷା ଏ- 
ଆସ ସପ ଷ୩ତ୍୮ । ଓସସ 
ଷର୍ସଧ୍ୀ ୪୩୪୧, ସ୍ଙ୍ଖ ୩ର୍ ସ୍ବ 
eg ୧୩୮୮୮୩୮ । ବାସ 
serxagarfg: wienrfefa: aqrfar GaT 
୩ସଗଞ୪କ୍। ପମ ୩ ଓ 
ଅକସଅୁଙସା ମୀଷମ୍‌ । ସଙ୍ବାସ ଞସ ୭୩୦୮୪୮ 
TENT ଙ୍କ ପୁଅ, ଫଁ ସା ଷୁଫ ` a Hafe & 
ପୁଅ ପର୍ଷ: ଏସ: ଷୀଙ ଓମ କ୍ସ 
ଏ ଏଷ ନଧେ୩: । ଅଙ୍କା 
ରମ: ୨୩ ଏମ୍ସ । ଖସ: ୩୩୨୮ ଧଞ୍ଗ୍‌ 
ସ®ଙହଙ ପଏ ସକ 3 । ଏର ଖଇ TERA 
raf agua arohargfis samffaT Te- 
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FHT ReTedAE1R HgT anata (Compromise) 
ସ୍ମ । ଓ: ଷଞ୩୦॥ନୁଙଙ୍‌ ୩୩ 
ସଙ୍ଗ ଷ୍କ ୭ ଷ୍‌ (both Geoce- 
ntric and Heliocentric) | a3 qT taTAT 
fofeaମ୍‌ ଅସୀ ୁ୪ଷ । ଶିମ 
fofaan — 


ym: Trays rafiaTgUa quart 
୩d da qcgefeaaSd: paar Afzal sar | 
HEA qRSfa a Cpe ATTA PHIFNT- 
feasscavect ma aula feo art yr: 
ଶସ ॥ 


( fa. ଝ. ହୁଏ ୮. ୩.- 3 ) 


ataaIgnfansfe 77a TA Ag TO 
ums farsofa refa: ually a: | 
( ମସ. ସ. ହବ୍‌ ସା ୨.-୧ ) 


ଷର୍ ଧେ ୨୧: ଏହମ ମପ୭ଙ୍ ୪: । 
ସ୍ରଷମ ଅ77 @ସଟ *ଆନ୍ଥଆ ଓଡ ॥ 
ଫଁ ଶ୍ସୀ ପସ୍‌ ଷଞ୍କ ମା ୪ ଡମ: । 
fmf ଅମ ଷ ମୟ ଷର: ॥ 
darfe Fala Hm ଅସ: । 
ଅଞ୍୍‌୩ଖ: ଷ ଅମ୍ଚସୀ ଆ ର୍ୃଙ୍ୀ ମମୀସ୍ି ॥ 
ah tq frag ସର! ୩୦: । 
aH ଫ୨z! ୪]: ୨୮ ଖୀ ଷ୍କ ॥ 
a aYR!IANITITETATIAT: | 

ସ୍ମ 59୨ ଝୁ: ଅସ ଖସ କଞ ଅନ ଅଫ 
ffaqaT ୨୮ କଷ୩ ଅସୀ: $୩: । 
ଷୁଞ୍ଚଫୃ୍ଙ ଝୁଅ ଅଆ ଯୁଙarfofY: ॥ 
ସଫ ସେଙ୍ଗ fm afaGca lA: | 
ataaicanfar aT maar foftasfmasT || 
HTTSTIGIrATT yo fast aa: | 
ମାସ ସ୍ଙୀନୀସଙ୍ଏଅଧୀ ଏକ ୩ ଷମ୍ପାଞମୀ 
$ TATTTT TI ଝୁ | 

ସଂଖ ପପୁ ଝି ସହ ମସୀସ୍ଆସ: ॥ 
qaifzafs: ସୋମ ସୁଖୀ ୩T । 
Fed fear 1 AIT Ta Hf 


ଅଙ୍କ ଅଫୀରସୀତ ପୁଅ: ! 
qf qT meargfaaNeaT | 
HrIIRS NT fica TG ସସ: | 
aif aU JET: Sd HaFpHTSrTd | 
wamntanmfatatencam fa: 1 
୪୩ଙ୩4ଷ୍‌ଙ ଏଫ୍‌ ଷ୪ ସା ୩: ॥ 
( ଏମ ୩.-ବ୍‌-ହୁଦବ୍‌ ) 

ଞ ଏ ସସ ମଆଞ୍ଷୁଫ: ୩୯୩୪୮୪୮: । 
ସଫ ୧୩୪୪) ଝସ: । ସମ @T $" gସଏଆT- 
mfarat arxugrt a5 7: aT AGH: 
qସସନୟସ୍ୀଙଆୀନଙ ଷର ଅୀଙ୍ସୱତତ ଖୀପ୍ । 
ଫୁମବସ ଷର୍ଷ ଅୃଞ୍ଆ ସୀ ଧମ ଷ୍‌ 
fof — 
fgdaaraqGG qq aTEGfAS! | 
fafa yii aura qT: ଏସ୍‌ ସପ । 
ଉମୀମୃଣୀତ୍ ଝକଙୁ ସୀପୁକ୍କଅ ଅସ୍‌: । 
a ଥେ୦ ୪ fq: ୧୦୮: କଡ୫ାଣ୍‌ ॥ 
ସୀନ ଅଫ ଷର୍ୀଧ ସ ୟ୩୦: ଖ୍ଅଖୀ ଅଥ: । 
agTelst faq: a7 wuecaafeafd: Hl 
ad a%7fac aut WiassiSual ga: i 
are faraf®୍ଆAg ମ୍ମ ଉଆସ ଶୀ ॥ 
fa ୩ ସସ ଅନ ୩୫୮ ୪: ଏଥଏମ । 
Squadenar agocarge: faa | 
୩g Ta cago fg | 
ଖୁଆ ଏସ ଖ fafa ଷ୍‌ ॥ 
Hଷ ଆଅଆ କସ ମଥୋଙ ଉଆ qf୍ଷ୍ଷ । 
dary Sia co Fai aqfcasga: ॥ 
THA froGaTT afr Hm: । 
ଶୁଅ ଓ ଅଖ ଅଫ କୁତୁ: ॥ 
4 ୯୫୮ fa କ୮୦୦୮ ୮ ସଷ $ । 
ଝଙଷୀ ସୀ ଧ୮୮ମୁଙ୍କ ଓଏଆ {ତସୀଙ ଧା 
mers of featgTalg SHIA | 
ଖସ ୪ ଷଙ୍ଖ ସ୍ ଖୀ ଏ୍aiqGraT || 
ଶଷ a୮ Darga: | 
sseqsrhglearfa o4qaaasefa: Cୁ: ॥ 
ସ୍ତ ଷର ଅଞ୍୍‌ ସୁମ୍ୀଶୀସସ: । 
ପସ: fags ସ୍ଥ ଷଞୀଖ ସା fa 
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yg Safe fanaiaafsST: 290 ସମାସ FU — 
waarrafd: au pores 4c fag ଏୃସସ୍‌ ଷ୍‌ ସସ fag SqAFT IC: 
୪ ମୁଖ ॥ fagsnfafac: srsfqasat qftruag 
qf 4୮ ୪ଃ ଷୀୀଖ ୪୩ qufagrademui fagrUsrUn yaa 
on ସ୍ସ ଖସ୍‌: । ଏାଷୀଞ୍ଙମ୍‌ । ସ୩କ୍କୀମୀ ଷୁଶୀୀଧ୍ୀସ 
n : — Ny aT qraTIaiU 7geaTITAଙ ୫ 
ଖୁଆଞମ ୨୮ଏ ସା ହଥେଥୋ ମସା ଷଞ: । Bl Bb bee 
× × x × ସା ଙ ଧ୍ଙ୍ଷସ ଷ୍ଟ ୩୩୩ଙୁମ୍‌ ୩୩ 


( ଏହ ଆ. ଆହ ବ-ହୁ୪ହ) ସୀ ଧ୮୩୩ସମ । 


Ha: faqs: saga fanfa pI SAAT | 
ସର୍ବ ସଷ: ଷମୁ ଧଝfGafSsTAgeanNTn | 
aTraTaTT: casracar faafa fg fraud facedlgiT g55 
fa fଙସ ସାଗ Aq ଥିଆ ଷଞ୍ଷଙଏ ॥ 
( fa. fr. MerwaIT. H. ®-% ) 
qaTEATT: Jf: — 
ଏକକ ୮୩୩ ପgsarftafa: — 


4 | | ୪ |” ଏ 5-9 


a 
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Saran na yocurdl ଷର agr Aurel 
q=uaufuarafsaT: । ୨EUUET aaiag- 
ଷଦ୩ କହୁଥ ମୀ ଏକ ଖ୍‌ । ଅଞ୍ାସୀ 
fas: fraud: qarfafa afga aqua 
ସୀ ସୁ ଏ ସୋ ୁମାସିମ କ୍କ ଧୁ ଷର 
qfmଷମମ୍‌ । ଏସ: ଏବ ଙସ୍ଷଞ୍‌ ୮: ଏସ ଅସ ୩ 
ଶକ ୩୪୮ aT fear ufeal:୩୪ gag 

୩୮ ଥୀ ଖା Hafgfal ତ 
avefna osu faa aap sdltat: ST 
qT: । ଏ ୮୦ । ଏ feaqatu sacs 
3 AT Sifu JEN go BCG: ¥ 
ସ୍ମ ମଙସଥ ବଧ ଝfସuatgୁ evs f୍ା- 
ଏସୁସ ଷମ ଏସ । ଅସାର (ସଞ ଦଅଦ୍ସୁସ: ସନ: 
aN femau feaufac: Sanfqcata San 
ଝ୍ଏଖନସସଡ୍‌ ଏସ ଅସ । ସମ କଙ୍କ 7: 
qaସହfସଷାfa: । ୭୧: ଅମୁ୩ମ ଷ 
qoସଷfaqaagଷୀ ଖି । ସାନ ଧି, ଖସ: ଆଁ 
fag fSfaqnfa—utcu: HAT aga 
feaurfam: 4 afr: safe yoeurfe qrufan 
ମୀାର୍ଷୀଖ । ଞଷଷଷୋଦିୀ ସଂ gfଙ୍ମ୍ମ୍ା । 
3 $୩ q>ସ୍ଷଝୀୀ ସମା 
୩୩୯୮୩ କସଶମସୀମୀୱଫ ଏଆ ସଗ ଷ ଞ୍ଚ । 
32 ୫୩ ୭, ଅଫ: କଷ ପୁସ୍ ଫାସ 
fi fAଫୀ: । ଏ୩ ୩୨୩୮୦୮ ଏଞଜ୍ୀଙ୍ଷଷ ଧସ୍୍ 
avetfaqfasd dq foam munauesifoa- 
ହସ ଖର ଓହ ଜୀଞସ ଏସ । ଆ ସ- 
THAT TOTS HRATIGTT UHI faa area 
୩ ଖା ସା ସର୍ଷଷ । ପୀ ଏଆ ୨୩ - 
୩୧: ମୁଆ ଅଆ ପହଆୀଷୀସ¶ ୩a: ଷର 
aanft THT aad ale YEUiTTT 
ଏତ । ତ ଓ ସଂହଝଞବ ଷସସାnaqaiT 
ସସ faat— ual fare fa mn 
ଷୀqaT: | ( fa. ଝ. 37 T.—C ) 

aTINTINGT SIG “Bl fare: ghaa- 
{ସଂସପଫୀ' ସୁଆ ସଂ fag ତବ: 
ଶ୨୮୭ ଖଳ ଙ୍ ଖସ ନ ଝୀପଷ ଅଞ ୩୯୩ 


ଆସ୍‌ । qe Janrargraiaa 
ପସ ଫguraaistfagl: sunfy a wafea a | 


ହ୧ ସା କଫ ନ ୧୪: ? — ଖୁ Pluto, 
Neptune & Herschel geg, Jf dtqIAIaT- 
faq ସq” ଷଖଏସମ ସ୍ସ N Aga 
ଘ୍ଞଖହାନଖଙ୍‌ ସ୩୯୩୩ମq fA । 
ଶଷ ଅIfefq ag ମନୀ ଷ୍‌ । ଏସି ଅଫ 
୭୮: ଓସସୀଙଆ ଞଖ ପଥ ୩ ସତ $dftd, 
୪୪୮ ୪ ପୀ ସଖି ନ ୪ ହଙ କୀ୍ନୀନ: ଧି 
JECT ମା ପୀ: । କମ ଥର: ଏ ଅସ । 
ଷଷାଙ-ଷପମମ-ଷଫଧସଙ୍‌ ଷଧg 
( ଫଥମୁ ଷଷାପଥ ଖଞୀଲୀନୀ ସୁ ଝଙ ଅପା ) 
ହମ ସ୩୯ ଆ ଷ । ଞ୍ଚ ଏହକ୍ର୍ଷସ କସ 
ଞଙ ମା ଆଖ୍‌ । ଖୟଙ୍ୁ ସଝସୂଷଂଦ୮ ଅଞ୍ୀମଙ 
୪୩a ଗହ ଖୌଷ୍ମଞ୍ବୀସବଆଙକ ସମ । 


ଖୀ ର୍ଫ ସ୩୯୩୩୮ ଅସନୀଷାଫ 
ଷଶ ଧମା ଅମ: କସ । ଓofartafaTeT 
ଙ୍ଖ ଞସ୍ୀମଙାଣ ମହତ ସ୍ଠୀଦ୍ୟମସଂ୍ ଅହ: । 
୪: ମମୁସୀସ ଷୟନୟସ ମଞ ହୁବ୍ଧ୍‌୍ହୁ ଆ ଷାୀ 
ସୀ ଞଞ୍: ଷ୍ଟ ୩୩୩ । 
grefarafameT I4RTAT ( eT ?) 4g 
ସୀମା ୨୩୭ ସର୍ପ gfmagel 
ହମ୍‌ ଏଣ୍ଂଗୀ କୁ: । ଖା ଞ ଓ ସମ୍ପୁସ 
୪ଷ୮ସଞଏଓଂଙୀ ୪୮: । ଏବ ଷ ସୀମମଷ୍ୟ 
୩୩୫୦୦୯ । ଷ୍‌ ଏଞ୍ଟଧ୍ୀକ ସୁସମୀ 
aeons Graf ur fre rag fa ଅସ 
ଖୁ । ୩୯୩୩୮ Je । ୩c GHC 
uraasfaefafa arf ag: | 


qTTEATTTT JaRF HN gAafe aoa 
fagrffarier । ସବଷଷ୍-ଧୁଷ୍ସ ଏଫ ବାପ 
ଝଷ4ଆ୩୮ ଅପ: ଏଇafgauaT TET: 
ଖାଅ: । ପବ ନସ ବିଷ ସବି ୩୩ 
a FH: Theaud qTT— 
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FIT — 


L `, ? ଏକପ: 


ଖା ଝ୍ନସସ: ନଷଫ ସ୍ସ ୭. eT ୩1 Tefal (ARs) Tra HUTT: TH 
ନ ଏ.ଖ୪ସଙ ମା ସସ କଖ, ସିମ ସ୍ଞଙ୍ବସଂପିଆ ୮୪୮୩୮୯୩୮୩୩୦୮ ଏ୩ର୍ଷ୍ଫ ଶସ aa 
ଝସଆ ସିମ ୯7 ୩a୮ai qa: Malaafatg Sal | gad y— 
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fragman: 

ଝୁଥେ ଅଖଆ୧୩୩୮୦୩: ୦ ଓଟ ଆ: ଡୁ: । 
ସଡ: ଷଅ ହୁଅ ସ୍‌ 

x x xX x 


ସମସ ସସ ସସ୍ସ: । 
qମବ୍‌୍ନଷଙୀକ: ଏସ: ଞଙସସୀଂ ରୀ: 
(ଗୁ 6. ଧମ ଯୋପ- ଇ ୧-୮. ଝ. ହୁଏ ଆ. ହ ୦ -ହ ୧୪) 


arg qxaienat ma refafanarg— 
EAN HAJeHreT: ନହି: 
ଝୁବଶ୍ୀନମ୍ପଙ୍‌ଂ୩ସ: ff ସଁ ଗଙ । 
gee qfesar: qgamda: Suara fg 
aN ସଫ: ଧୁମ ସତ ମମୁଖସ୍କକ । 

ସସ ମଧେ ସମ୍ପ ଶୁଫଁ ଆସ ଅଖ: 
ଆା}ସସଙ୍ uf ଗସ ଆ । 


» bo x x 
fa fT J ମ୍ପ ଆର Le IN NM F 
ସଷଙ୍ af qed: 
(ff. . ହବ୍‌ ଞ, ୩. 3 ) ( ମକ. . ହୁହ୍ଞା, ୩. ୧ 6-3ଓ) 
fara — 
ର 


୪୩a mea afd, yf TEIN | eg 
gfaeaT squg Ifa aTqt aga A af 
TET: | AGT A afagqgughf । gq- 
ଅଆ ସ୍ତଙ୍ଆ ଅଆ ଙ୍ଖ ମୀ । ୪୯ 


<I 


ararfa-p3q safsda 1x aratfa a fassf | 
ପୁ Tafed faanmraca ox fafesT (hours) 
୩ଅ୩ଙୀମଙ୍ ସଫ ଅ୩ଏ୫୫୮: ଏସ । 
(watch) qererfass asf ଓ Arata 
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ଖାଏ: । ପ୍‌ ରଫନ୍ୟୀୟ ସୁଧ ୨୩ C୯୮ 
arnfefa a୩: ମା 3୮ ସୁଧା ସମ 
ଷଞ୍ ସଗୀଙ ସ୍କ କାସ । ଖ fms 
fମୀ: । 

arrsual fama: ? 


ଝି ଅଙ୍୍‌-ଅଞ୩ ଏଫ 
ଷଞଙୁୁ ୩୩୮: ଷ₹q୩: ୀସ୍ାମାଙୁ ସଫ ସ- 
୫୩ ୪୩୯୦୮୩୮୩୩: । ସ୍ଥ ମ୍ଫ ଓ 
fafa, ଖଜା ପୁଷ ୧୩-୩୯୩ 
ଝସ୍ଙକ ଷଆସାପ: ଗନୁଷନୃଷ ସଫ: ୩୩ ଅକଙାୀଫ 
ଷଂଅସଥୀ ଧମ । 


ଷସ୍ରମାଷ: କଝହୟ ଷଞଷସାୟଙ ଅଟାfG% 
ମୀମଙ୍କେଷସଟସ:, ଓ: ଷ୍କ ପୁଙ- 
faସୀଫ ମା କଏ: । ଝି ବ ଜଞଞଧ୍ଅ୍ାଷାସମା 
ସ୍ସ ସିଙ୍ଗୀମୟ ରସ । ସି ଝର ସୀନ 
୩୪୩୩୪୮ ସସ । ସସ ପୀ ସପ, 
ପୀକଖା, ଏଷୀନ ୨ସସୁଙ୍କାମ ମା ଖାଅସି। 
feat gq geaafarfa gaara afr 
HTHGS ANSI ANA fg Nolan oud 
HTP OTHA TFSI FT ର୍ଫ ? ଏ 
ଷର୍ଡ ଏରସମା ଅଖ ସୀଙମ୮ ପୀତ ସାଙ୍ଗ 
ଫୀ୍ୀମ ପୁଙ୍ା ୮ ସାଗ agp Gf 
ଅଫ । ୩%, ମମ ସଖୀ ଷସୀ: ୪୩ 
ଅଙ୍କ ଆ: ସ୍ମ lg ନଖ: 
ସନ ତଙ୍କ ଅସ ମମ ଷଧଳ୍‌ୱ:। 
ଖଷ ସମ ଅଥ ଞ୍ଚ ନସ ୪୩ 
fa ge ପସ | 

ସମ୍ପ MEGA ta aga 


ମଁ ଅଃ ୪ ସୀ aT gୁa:-qaT aglS- 
୩ଷରି । ଅସୀଖଆ ଅବାକ କୁ” GN- 
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ସନ ଅର । ଧମ ୪୮୦୩ କ୍ଷ ସମ 
ଷର୍ଷଫମତଝ ମସ ଦସ ପମ: ଡ୍ଗ qf: 
wd: Souq fSfTH — 
ଷସଷସନାପ ଝୁ ସିମ ଷ୍ଫ୍ଙଙ 
ଅସ ଅଖ ସଫ: ୩୪ କ୍ସ । 
ରଖୀ ଗଖା୩୩: ଷଶ ଗବ କର୍ମ ସଙ୍‌ 
dr qftfafi: Mu fag: Nome । 
ମୋକ୍ଷ 47 FAR a IE TI — 
ଷର ଷ୪୫uUfoai faffaiat pop 
Salat ମୀ କିଙ୍ସgeTfaFTa: । 
ସାୀମୀଙ୩ଙ 7: ସଧଙ: ଏ: କ୍ସ । 
merfafgat (9 43) fsaaias: (TF HY) 
qa: 
ସଡ ନଅ (ମ 3 ହ୍‌ସ) 
fafa: (9 234) 4 
ଏଧଦୟସଷ୍ଚଷୀ ସଦଷଫ ଏହ କଚା ॥ 
ଅପ୍‌ ପୁଅ ସମ ପୀ 
ପମ୍ପଫିଙ୍କର୍ପ: ଷର ମ୍ଭଥେଷସତ ଅମ: । 
S4୮୪ ଝୟ ୧୩4g ପି 
ସଖୀ ନ୍ଆଅସ ଷୀଙ୍ ୩୧୮୮୩୩ ୩: & 
ପMEITT SfagaheTl Ta Th: 
ଶୀର୍ଷ ଅଆ ୧ fafg: ଷqsr fF । 
ଶୁଖା afc! qT $ ଫଧୀସସ: 
fସଙୀସେ ଦିସ୍ଖାଙଏଝସନହସଙ୍‌ ଶାମ ଷ: । 
( fa. ଝ. ଓ T.-6 8 64୧ ) 


ଝୁ ମଧେ ୩୪୪ ଶୁଅ ୪୩ mf fq ପସ । 
ମ୍ମ ପୁଅ ଏସ 7ଅ୩ଧ କଟ ମା ୧୩୪୮ ଶଷ ମସ 
ଶୁକ । କଡଙ୍କଟୀ ଞ୍ମାଯୟସବକ୍ ୧୩୪୫ 
ଷ୍: । ଏ ଷ୍ଷ ଝାସ} ସମ 
qa:— 
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ଖୀ: ନଆ ଆ: 7୩ ୩୦୪୩: ॥ 
ଖୀ ଝିଜଅ୍ଙ କଫ୧୪୮୩: ୨ର୍ଅଧି । 
ଖସୀସ ଆମ ସଙ କପ ଧକ: |! 
fedlaerg aac fagacd feawaT 1 
faraaaicapcatoa qari feeqdT | 
(fa. . ହୁଏ T.- ୧ ୪a ଓ) 
qaTGhN TTT NT ggrarfeafazafe 
anmretuar auf affagraia srg 
ଧେ ଅଧକ ଷର୍ଫମ୍ନ nA ମ- 
fof — 
qf ଖୀ ମୁ val ୪-୩ ଫା: 
କୀପଙସ qf: reat the fafa | 
x x» ba x 
ସତ] ଖମ୍ୀଙକ ମସ ସq୧୨୩ ମମ: । 
aTUgUrmTafa nears ifaa: Cpe: l 
( . ସକ. ୧୧ ଜ. ୩. 3୧ ଛଓ ) 
ହା ୩୪୩ ୧ଖ୭୦୫ସ୩୩୧୦ ଅଖ ଧୀ 
TEFATFA-CNF⁄ ଅଡୁଆ ସମ୍ପନ 
ଖସି । ଓମ ୩୫ MgRHIEHTeA SR 
qraraags fe faa ମ୍ମ । ଞ୍ଚ: 
ସ୍ସ ଓ୪ଫ୮ ସଫ ଓ ୨୫ 
ଏଫ ଝା । 
TAI HGF: — 
ଖସ ଷfa TTTneasaert safe Go- 
ପ୧fମଖ faq ଅ୩ug ures 
ପସ fafagr a ga ପସ ସହୁ ସ୍ସ 
ସହଧସବ ଧମ ଗଏ ସଂ ଂଙ) fA fd- 
qf NIG GAT | TAT FSF TGHTR 
୩୪୮୩୮୩୦୩୮ ଅମ ସମିଙ୍ଷଙୀ ୩୪୩୮ ଝମମ ସ୍ସ 
ଏମ୍ସ ସ୍ସ fofaqr— 


STITT MFT TGA 
ef Fouls: T0saTeT: YN HIT | 
ଷଞ: ଷ୍ଫଅ: ଆଙ୍‌୍ଧHga Tasa%: 
ସପ ମସ: ଆ: ଧ9ଆୋୟ ମଙ୍ଗ: । 
ସୀନ: aT: ଙ୍ NG: 
mrelsurfaaasfq a mur: Gଓaର୍ଷଫ: | 
ଏସ ପୁ: ଏପ ମଧ: 
ପସି୩୩qUET: aff THATS RT: | 
ର ଷ୍ଅମାଞଆୋଙ୍‌ ର୍ଦ୩୩୮ ୨୮ ଝଖ 
ଓସୀଡ୮ ଖା ସୀତା fg om! । 

( fa. q. 4m I. Bt —c0 ) 


ସ୍ଥ ୩୩4୩ 
୪ ସଫ ହାୟ ାଙଙ୍‌ । 
ଖସ 7୫ ପଡ ମମ: $f 
TaFal fଞTg ଝ ୮୩୮୧୩୯ ଡଧ ଆ । 
qa tf: Maat fauegyaafe 
ଫଂଫଖ୍‌ ୩୪ ଷୁଁମନ ୩୩ ୩୪୮୮୩୩୮୪୮୪୮ । 
ଖୀ fag ଅଧ fag tht faga 
ଝୁ କ୍ଷ ୩୩୯୮ ଧି କ୍ଷମ ଏପ: । 
( fa. ସ. ବହୁ ୩. ହ ୪ୟ-ହୁ୪ 4) 
dat fg arf aa — 
ସଖୀ ଅଥଏକା୩୮ଡ <୮ ଝି: 
ପର୍‌ ଷ୍କ କୁଆ: ୩ 0୨୮୦ । 
faୀପୃସ୍କ ୯୧୦୯୦ ଏଆ କଡ 
ଷ ଓ qfgrsreaqofsqaiadT nar 
( fa. ଝ. Rt ୩ ୪, Ke ) 


gaia faa alan — 


yTrAT Nana: ars effpaa aff 
dଝTfararanaT faa: Ga । 
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ଅସ ଷଖ ମା ୧୩ ପୁଆ: ପୀ: ଏଦଷ୩ ମୁ ଅଫ୍‌ 
ସ୍ଫ ଷ୍ଷୀଙ୍‌ ଖରୀ: ଞ୍ଚ: । 
ମମ ଝଙଧ କସଏ: ୟା ଘ%SaT fargqaina: 
fagମୁଫସଏସର୍ ସମସ । 
ଧୃ: ଏମସଏ: ସକା ମଥୋଙୀଙୁ ପପ: 
ଞଆୋଙ୍ଷୀସ୍ମ୍‌ୟମ ଆଞ୍ଙ୍ଆ କଷା । 
tarwfaml fa: 1 nesaIGT MT aT 
କଖୀସୀଧଷଧ ଆ ସୁଦ ଆମ: । 
( ମକ. କକ. ବହ 5୩. ୩. “ଓ ୟହ ) 
ଅସସ୍‌ ସସ୍ମୀଓପଫ ଏଫ ୩୩ ଅବ୍- 
®ଷଞପଙ ଆ ଅୁଞମ୍ାଝ ଏ: ଓଏଏସ ମସଶିମ 
fofaaa— 
ଝୁ ୩୮୩୦ ଅଥ ୯୩୮ 
fae Mfg 4୩୮ × × × 
( fa. q. 4 ୩. ୨4 ) 
aq GGT Tc — 


vgtgenfa ଷୀମ faa a giaraf rag - 
sfenmମ୍‌ 4୮ ଖଖ ତସ ସସ 
ଶୀ: । ୧୩ ଷାମଞସଏାୟ ଅଆ 
ଖସ ସିମ କଙ୍ଷମାଙା ସମ $ । qr fee 
aN GeGT 4efaପ୍ ଝ୍ସୀ ପମ 
aU args ffaafrfa cfm — 


TN Naar: aTacESIA ITT: orragaf- 
I ATTSAT: ATTAIN HTT: GTC: | 
HII gqmsTITTT HST HAT 


4TcrfachauT A aAST NfaarreaFIT 
fazrfafr: 4 


(ff, ଝ. ୧4 ୮ ୨. ବହ ) 
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ଖସ 5୮ — 


ସ୍ସ T IIHT: 
୩ ad୍qfafan: sarap sfG a 
( ନ. ବସ. ଯବ ୨.—ଓ୍‌ ) 

ସ୍ପ ୩G Hg TTT | 
୩ ଣୀ ସ୍ସ କଷଷି ସ୍ପ ମ୍- 
୩ୀଷ୍ମଙ୍କ ମୁ୩%ସ୍ୀ ସାସତ୍‌ ମା ଷର୍ଷସ୍ ଅର 
ଝାସ ୯୩ ସସ୍ୀ ଧିମ ମା ିଷଷମ୍ଷଆ ସି 
ବଷ ଆ: । 
ସ୍ବ 

୧ ଖସ ନସ । ଷ୍ଫ: କାସ କଫ 
୭୩୦୩୪ ଧା ୩୪ଡମ୍‌ ହାସ SagqgaT 
¶ମ: ଧନି ସାଷଙକ ଏ ସାପ - 
ଷଷ୍ମ fas qf ଚା । ପ୍ରମ ୩agaମ faz 
ସମାସ, fମ୨୦: ଷଞଷ୨ ମାନକ 
ପସ ୩୩୪ ସୟ ଏମ୍‌ । 

ଦ୍‌ ଷଅ: ମସ: । ଡଞ୍୍ ଏସଷସଓଡ ୟୁ 
ସଷଙ ଅସନକ ୁଝଙ ୩୩୩, ମାନସ ମା: 
ଏ୩aA୩NfCA୮୨୮ ଏ ୪୩ ୩୪୮ । ସମ 
gfucar qa wfagad fA fan: nar 
ସମୀପ ୪ ୩୩: ଷଏଅଂର ଅସ୍‌ ସୟ: 
qf & 

ଏସ Nga arf4 qn Td NET ana 
gfe Had Fag ଫ ଅନୁପମ 
ସ fad faafrefaffa ଷସmeqg ଷaifH 
yeay (Compendium of human thoughts) 
ସଦ୍୍‌ଷ୍ IHN WMT aif | 

ଷୁଫ ନଅ୍ଞୀଷୁସଙୀ ୨୩୦୩ ମମୀ ଅସ 
3୪ ଷକୁ୩ମ ବଷ ଫର୍ମ Tସୟୂଙ ମସ 
fg ଶୀ ଏମ ବସ ଆଖ ଧୁସମାମମା ଏମ୍‌ 
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ଖୀ: ଶର ସା: । ଖଫ ଏମ୍ସ ଧି 
୩୩: । ଏଫ ମମ ୩୮୩୩୦୨୮ କଙ୍ଷଂସୀ: 
ଶମ ସ୍ଫ । 


ଖସ୍ର୍ଖଷଣଅ: ମା 4 । $ 1 ୍ବ ମମୀ ସୁଖ 
ଶସ: ମ୍ଫ ୮ — 

୪% ଅଆ୮ %ୋH୧୮ ସ୍ଵ ପସୁଷ୍ ଞ୍ପ୩ 
yrarnfaaqe, afa: gat qaqa aa 
ଝୁ ୪ହ୍‌ଆ ଫ କମ ପୟ । 


aT:—-yf: gfasaT ATmTaTT | 
ସର୍ପ ଓ୮ ୨ମUNGT y Tag (MT) | କମ 
ପଥ ଅ: ସସ ହଙ ପୁଷ ୨୮ ୧୦୮ ୮G! 
ଖଫଞ୍ସ fଙସଷଙ୍ । ଓମ ଗା ତପ 
କ୍ଷ: ଷୁଅ କ୍‌ କୁ ଞମଞ୍ଙା: 
ସ୍ତ । ଝଫ ଓ ସକ: faq 
(#rfqeq) ୩୪¶ । ଖୀ ସା (୩୩୮୪- 
୩ ଧାହିକ୍ଷମ ? ) ଖର “ଖସଏ ଦୋ ୩ 
ପୀ: । 


JN-FeF-HITtNGS Fea afafa 
୪୩ ୀସସଙମ ଏ ଷୀଞ୍ଚୟ ସ୍ସ ଅସ 
qfaradrol amano 
Samanta Chandra Sekhara Commemora- 
tion Volume) 44 afsss aurfaat M. A., 
1. A. S. quar goeadera0a farm 
ଶସ୍ତା ସ୍ସ ମମ୍ମଂଂସସକ ମ ଯ୩୨୮୩୮୪ 
fof eT: ୧୪ ଓ. ଓ ୨୩ 
qarfuara fags gk Cac faque;: 
Marg: gah: NER CTT NU: 1 AT FIG 
ସିଙ୍ୟସମ ର୍ସ: ୨ାମଙ: । ଝୁଫୀ ସଫ 
qn areal F arg GM: | 


(Committee for 


qd 4 ae af Jacat, ଖ୍ପପaT 
ଶୁଅ ସଙମଙ୍କ ଅଧମ ୩୦୩ ଷ୍ସ୍ସା- 
ତସ ସ୍ବ ୧ଙଡାନସକଆ ମମ ଷଳ୍‌ଅସଷଂଏ: । ଧ୍ଷ 
ଅଳ ମସ ୨ସୁଷଆା । ଖଞ୍ାଙପୀ 
ସ୍ସ ସଙ୍ୀଫକୁ ମ୍ମ ଷର ୩୩ 
vara axe: AGfGg Ter MMTT- 
ଦିଆ ଞ୍ାକାବସ ୩ନରୀସଅ: । 


aT Nudes — 


ଖୀ ୩ fqAfca: qa faolaT gd 
afar afr wifi anafkeamf Gan | 


ଖଆ୩ଅHaAT —alsgpona aoa 


fq ft ଆପ ଖା: ଫସର ଭୀ: ମqq@n 


ଖା ଏଫ । ଅରଖ କ୍ଷମ କସfୟ- 
ୀମଙେପ ଙ୍ଗ କମ: ଏଆ: ୮୩୫୩ 
aTFIT aT afer Raf | 
୩୩୨ ଓ ମପସଙୀ 5୩୦୮ ମସ ୩୦ U- 
୩୫୮ ଙ୍କା । ସଫ ¶ faqs 
(+୩) ସପ ଖା 
୪୮୯୩୦ ଓଆ୩୮୩୪୩୮୯୩ ଏ ସସ 
ମୀ ସୀସା 


nreafred 


cgay fae: 
farmGT ଝୁମସ ଏସ auf । 

ସୁ qgU Ng dtegfafy HeraraT qT 
watfaqrarat: acanmTolad pada: | qglsT 
ସରସ fନୁଙୃଷ୍ସପଙୀ ମା ଯ୩ୀମ ଖସ 


ସମ୍ଷର: ଷୀଙ୍ଷ ସାଫ ସଙ୍ବଏବuafgଷ: 
ua fofad:— 
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୩G ulfaq ୩୩୪ ମ କପାଳ: 
ଷୀଖ୍ଷୀଳୀବ ପରୀ ଷୁ୍ଙ ୪୩: ପୀଆ: । 
a avgfmarat: sag fafa? gfe fruits ra: 

ଏ ଅ୧୯୦୮ ପରସା ୨୩୯୪୩୩ ସଞ୍ମଫ ଅଫ୍‌ ୨୩୩୮୪ ॥ 


ଖା :— ୪H aralaG1Bs- 
ଧ: | ୩୪ ୩୦FTCT RO: PV୪° (୪a ooo 
+ ୪୪) ooo Gfଞ1dq qqfaAY Mga 
PuETEUT UCIT SEF gHNT: | 
wien naarefany gfomfa: afse- 
ସଂଶୟ ଖଞମଙ୍ସେ 7୮ ମ୍ଫ ସ୍ସ 
TfF୦ ସବ କମ ohf | 
ସସ ୟe14 ୪: ଅମ ଏ ଚମ ଏଫ: ଷର: | 
data? yeas fargaqanes af eq apGr- 
୭ ମନ । ୩ହାଫ୍ତଙ ଓମ ସଫ । ଷ ସ 
୪୧୧ ଓ: ଙଙୃଙବ ଖ୩୩: ସ୍‌ୱ ସ୍ସ ଝୋଟ 
ବସତ୍‌ । ୩7 qeq: Dr. H Kern gua aqT- 
fear: tcev Hi. Leydon aTtig E. J. Brell 
ଜମ ମୁହ: ୟ୩୮୦ଫି । ଖଫ ଷଙଣାପ 
୪୮୩୩୩ ୧୩୫: ୩୯୩୦୩ କୁଖ୍ପୁସଙ 
ବୀଆ କଦ୍ଷ କସଫ ଖୀଫ ୪୮ ୁଞ୍ଟ୍‌ସାଙ୍କ 
ଝura gfa fed | 


TNT TOG T ( FgHTT ) FTN 
ମାସ ଏହଖସୀମ୍‌ । ଜୀ. ୧ବ୍‌ହୁ ଞ୍ଞୀଗଆ 
୩ ଷମଙାସ fo neq gO 
BG: fia ଥୟ: ଅନଧ୍ମୁଖଙ କଗ 
ଝୁଞsIq୍‌ Hglfagle qrefofqnrfta A4- 
fequurfefa: a4 TS Jf: । ଅଫ 
fedlarawgl afore sare fagrarafefa 


( ମଷ. ସ- ହ୪ ଆ. ୧ ୟ୍ବ ) 
୯୫g 0୦ +୩୩ । ଖଫ 
ଏ ସୀgୀଷାଙ । ଖସମ fସୁଙସୃସଙ୍‌ ସୋ 
MHGTIT SIH | Tafa ge yfear- 
ସୀଦୀ ଅର୍ଷରି ମ ୪୪: ! 

a୪ ଅgS୪qca fgafe 
ର୍ସ ୭୩୫୮ U୦ ୪g ଖଞ୍ପୀଙ୍‌ 
୩୩୮ ଙଓସ୩ ହମ ରଖ । ତୟ ୩g 7 
ଧୁ: ୩୮୦୯: । ପୀ ଝଙ୍ସ fa ଆ - 
ମସସ୩ମାଙ୍‌ ୍ବୀଂସଖୀସ୍ଂସେ ଫୁ ଝୁଥୋ- 
୩୧୩ $୩୩୮ ୟୁଧଞ୍ଷୟାଙ୍ଆ ୩୪୩୮୮ ଏବ୍ଗ- 
ସମୟ । ଅଥ କାଏମ ୟୁରଞ୍୍ାନଙ୍ଙ କଙ ଷ୍‌ 
ଷଞଷ୪ ସଞପୀଫ ସ୍ଥ: । ସଙ୍ବfSf୍ 
“୩୩୮4୧୩ '—ଖଫ୦: କସମ କୁଞ- 
Tg ଅସ: । ସବସ ଷିମ af Sf — 
ଖା ୪୭ ସ୩ୀଙ୍୍‌ ୟୁ: ସ ଝଏସ ଧମ: 
୩୮୪୮୪୦୮୫୯୨୮ 5୮୩୮ଫଡ ଝ ଥରି ଖ୍ମ: । 

x x x x 
ggasi fra SH 
ଷ୩ଅପ କକ ସବସ TTଙ୍‌ ସୁମ: 1! 

(fଇ. ସ. ହୁଞ ୩. ଜବ, ୧ୟ୍‌ ) 

ଝୁସ୍ୟଥେଷଥସ ଅସ୍‌ ସଙାଫ ୪: ଷୀଞ୍ ସଂହ- 
ବଞଫ୍ଷୀ ମା ସୀ: । ଞାମସାଷାଫ ୪! ପୁଅ 
nfo HT aENfrq Saar ସଖ ଓ 
qfas57 ଅଷଥିଖ୮ । ଖଞୁମୀ ଖା ଅଖ 
୪ Mafra ପୀ ୪ ସସ୍‌ ଷାଜଅ- 
ସସ ର୍ଷ ମତ (ସଙ୍ । ଏଡ୍‌ ଧ୪୩୦୪ 
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quae Safe gaffe fog ? wafers 
ଝfaTfaR ର୍ସ । 

ସ୍ସ ୨୪୫୩୩୮୯୩୨୪୩୮୦ ୨୩୫୮୮ C୫ 
ଝ୍ତଙ୍ୟ । ୩ af ଉଂଷୀ ହୃଦ୍‌ କଷା: 
ପୀ । gH TaTaMମ ଧୁପବ- 
ସସ ଝଣିଙଗଖ । ଖା ଏଥ efapସଅ: 
ଷୀମ । ସ୍ମା ସବସ କଫ ଅସପୀ । 
ଖୀଫ ୪ଝୁଷଏ୩୩ ଷଧୀତ୍ଙ୍ ହଥୁମମ୍୩ଗ ସଙ୍ଗୀ 
ମୀଝିଣୀନଖ ସିମ ସୀଙଞନସଙ ପଙଂଫନୋ ଙ୍ଙଙ । 
fa କାୀମୁଞତ ମ୍ଫ ଷା 
ସସ ମୀ fq — 


CFT MIGGeprfasaT HET TT 
ସମ aT Ygeota (Or. Sir C, V. Raman ) 
ft fate gralyoud — 


ସ୍ସ ଶଷ ଝା ଆକୁ କସ 
ଙାନସ୍ଙ୍ ଝ ଝାଲ ୩୮୭୩୩ ମ୍ପ । 
ଖଷ ୪ଡ୍ୟଷିୋ: ଏକକ ୪୩ 
qT: ଷqga ମସ ? ତ gad 
ଷଝୀ ଷ ଖାସ ଓସସ ଝଖ୍ଗକ୮ ଏଫ 
ghyaramantanar aofa a ar ? (Whether 
the atmosphere moves or not ?) Sir t. V. 
Raman—‘afg afg । yearg Wald Sisfq 
ଖୀ ଙ୍‌ (୬୪୮ । ଅଧମ ଅଞ୍ଚସୀ: ଞ୍ଚ 
ସସପମଧମ ସଙ୍ଗ ଖୀ ଖୀଫ୍ପ । 

agTfkae: ଏଫ ମ୍‌ ୨fudY sfaafes 
(Per hour) SU ¢ ଧା ଓ ସସ । 
naam goog fanfme: fsa 5% pdr 
ଝ୍ଙୀସ୍‌ ଆସମ 32୩ ୩୩୮ 4 facosfatd: | 
frad* oT FUT gous GfoeqraTaTas- 
ଖୀ ଖଆ ହୁଞ୪ଆ । ଅମ ୪ 


ଅୁଙନଙସ ଖଳ ଷ୍ଞ୍ଙଫ ଖସ୍‌ 
ଆଆଅଟ୩୯୩: ଏଥ୮ଫ୍‌ ସଗ କମାକ ଅକ- 
FR୍ଆସ । 
faq tava fafa ia — 

ମଥ ମସ । ମୁଖ ଖଏଫିଷମ ସୁର ୩ ୩୩ 
୪ ଞାଞଷ a 7ଞଆ | ମୟ ସାଫ | 


ପନ: ୯୩ ସିଖ୍‌ ସ୍ଫ ସୃଷ 
dswracatagaradfaxfa sfa-afep $ ugu- 
HTgGffaT ଆ । ଅଧମ ଧୁ ସୁ 4 qaT%S- 
aT gefr ade yTfa aaa gg । 
ପଏ" ଷଞ କଫ ୧ ୪୪ ମ୍‌ ଏଆ । ପ୍ର 
ଜ୍ୂଫ ୩୦୪୨୮ ମ କୃ ? ସଫ କ୍ସ {ag 
ଝଙୀଙ୍ଙ୍‌-ଏପଫଓଙଫ ଧୁ - 
fa କଷାୟ ମ ଏଷଙ୍‌ । ସସ ଗୁସସ- 
q far 41ଏ । 


ପୀ ସହ୍‌ ।ହ୧ ହବ fra Seାfaiat 
Hindusthan Standard qfs+41୦୭] qT 
ପ୮ ହ୍‌୍।ହ। ୧ ବ୍ଧ ଉଫ୮ ୮ ଆ ସିଚ।ଦାହବଟ୍୍‌ବ 
Fକାଷ୮ ଏର ଓଙେଡଅ-ଏ୪୩ଟ୩ ୪ ହସ 
fren ପକା । ଅଷ ଆ 
ଝୁ ପୃ 4fasnafG qgaloat aon 
ଅସ ସଫ 35୨ ୧୩୪ fag ମିସ୍‌ ? ଖପ୍୍କଙ୍- 
ବafofaatat Hirata af gadlat 
ଖଷୁଙସ୍ଞ ଫାଟ ର୍ସ ୪ ୋଙଙୀଆ ଯ୧ଆନ୍ୁ 
ମୀ ଝିଅ । ୁନଷେସସ୍ାଙକ ୯୦୮୩୩ ସ୍ମ 
ଅସୀମ ଷଞ୍ାଞୀ ସମା ଏସଓମଷଙ୍ କପ 
ଝଖ୍‌ । ଖର qa Iagଏ ff । 
aafgT: Sp: AAT ଞ୍ଜ । ଝଞ- 
ଖୀ ଷଶ: ଷର ଷଞ୍ଫ ଡୁ ଷର 


୩ । 
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୯୦୮୦ ୪ମଏ ବା ସମ fSfaaT ପରି 
ଝା ଖସବଫ ୩6: — 
ପୁଅ qe Tg ATR SIAN, 
ସୁଆ ସ୍ାମସ୍‌୍ ପେଷା ହୁଆଏ a ସ୍‌ । 
ଖାଅ ସଂ % 4G Tad f0g: UT 
geisfefaarfaat agfaqies : fat 
fଞସ ॥ 
far NeR— 
ମ୍ଫ HEAT 
Hf ନ ଝା ଅସ । 
ଖସ ଷର ଏ 
ସ୍ସ ଅସ ଅଞ ୩୪: ॥ 
ସୁ ଖgqTTH— 
qq ganar nfs 1a meme! 
ସେନ: ୧୩ ମୁ ସୁସୀସୟସସୀ ସଷ: । 
atnarfassfan: satfa afadracatl tqneacaaT 
fକଞଞ୍‌ ସବସ ଫଁ ଷ୍‌ 6 ଅଧି । 
wd fagrafan fafasu aS: TqFg aT 


fr ମାଆ ୪ ସ ସସ କମ୍‌ ॥ 


(fa. ଦସ. ଓ ୩. ୧4 ୧-୧4) 

qT aT qc — 
ମଞଖ୩୮୪ଙ7: ମମଙ୍ମ ଅଫ ସ୍ପ, ସଫ 
ଙୁଖଆ ସା ବଣ ମ୍ଙ୍ଙ୍କଙ୍ଖାମଙୀ ଆ 
ସତ | ସଗ: କଙୁ fad qf ଝି । 
ଶୃଞ୍ହଥେଷୀ: ଏସ: ଏ୩ଧ୪ାସ: ଏହଞଞ୍ଷସ । 
a5 TS Tea ଝି । ଧୁଆ 
ଛଣ ମନସ-ଏଏଏ୍‌ ଷର ୪ସ୍ସୀଙ୍ଥେ୍ କଡ 

ସୁର ସୀ । 

ag feat (4U¢FT Tg Tfagaran) 
fag ଶସ ସta—qraanfuafecal S- 
qଶ ଅଆ ଅଖ. Rr ସ ଏସ ଷ୍୍ୀ- 
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ାଷଂ୩ ୪୪: ଖନା ୨ହୁ୩୯୨୭୪- 
afer faa | 

ଏସୀସ୍‌ ଖ4 Jia gfud farsa 
ମ୍ପ । ବଷ: ପୁଷ YIM qm fcaT- 
ଧି ଡସ୍ଷୀ ଏହ ୪ ୟଷଞୁଶୀଅମା ନମ: । 
ଷର ୮ ୫୮: ଷ୍ଫ ଷଜ: ୩ ଏସ କସ ଙ ଫକ 
୩a ୩୫ କା କର । 

ଏହ୍୍ଷଷଫ ମୁ ସମସ {ସାଷ: ଷ୍ଟ: 
ଏସ ଜୀ ମ୍ପ କସ ଏଟ୍ରଷଙ୍ ୨% 
କମସସୟ ଧା ମାନେ । ଖତ ମମ୍‌ କା 
ଞଂଧୁଥ: । 

ଖୋ) Hgfosal S47 MTT UN 
faarfafa:fagraGneg sguara feufd- 


To do him justice, I believe, he 
would not hesitate a moment to modify 
his views, could he get the modern 
theory in all its details. He has thus 
rendered a service to us by compelling 
us to think, 


୩aIqmaIT-—sNfaqyunagladaT ର 
ଖସବଫ ଧୁମ ଙ ଝଖଆଅସ4ସ: ଅଆ 4୧୩ । 


ସଙ୍ରୁବାଙଆ ଆଞ୍ସଙଙ୍କ ୪ ୩ ୯୩ - 
୩୪୯୩ ଖ୮୩ଖ୍‌ ଅଆ ପୀଡା ସଙ ଆତ କସ 
fraud fag qu fia: i fratlas 
ସ୍ଫ ଅଖ ଷୀଞ୍ଜାଅମ ଏ ମ୍ପ ୟ୩ୋଷୀ 
ଖୁସ ସୟ ଷ୍କ ସଞ ଏସ୍‌ । ୨୪ 
faସାଣୀସନ ସସ ଝ ଷ୨ar। ଧୁfଷ- 
ସୀଝଆ ଅଆ ଞଞମ $୮ ୪ୁରଞ୍ଷସୀଙ ଏ 
୩afag Uଆଞଆାଙ୍: fa୍ଙଂ୍ ଜମ: ସନ 
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ମାଷୀଙ୍‌ କିସ୍ସ ସ । ଅଏ ଆ ସଙ୍ଧ 
ବସା ୩୩୩୦୩ ଅଆ ସସ Saf 
ANG — 
ସଷ୍1୨୭1 0୭ ୪10୪ ସଗ ୪a Ee Tha gle 
Neveescrdlauseenalgs FSV Bf): | 
alsa ferftfagrravaecidfada: HI GT 
TRICE fTIET Inlaid 
ସ୍ପ: ଫଞ ଟସ: । 

ଅସ ଫୁ ହୁ ଠ ଝଙୀଙକ ଫେ ଯା 

faarfaaqa sar atnfeefaararg 


ସକ ମୀ 
ଷ୍ଠ fa: ଅ୯tHIGfmf qr୩୫୮ ଅସ 
ଗୁ । 

aoe ITF STIT ଅନ 


fasafawared 1a: (on deputation) । ୩ ସ୍ 
HIT TMTTITNFGTTTNG: AEST 
aq 51: | $q1af qa HGTENT gg 


୪୩୩mg ଙ ୩ qଏnqea] କfadqdcd- 
ଣୀଙଅ" ମୁଆ ସ୍‌ ଷ୍କଙ ୪୩ ମ୍ଫ 
ଶ୍ମ୍ପାଫୀଷତ ଦସଖଫ । ଅାffafa- 
କିସୀ ଥୋସଙ୍ନ oR: KS bacR CRAG NOs al 


ଷୀ୩ମ୩ଙqqfTାଓ ପାପା ଆସ 
୭4୮୯୦୮ ୩୮୩୩୪4 ଅଫ ତ ଜମ୍ପମ୍‌ 
qf: କୁ: । ଓସସ ସମ fora 
ନନୀ ଆସ୍ାସଏଙାଧମାନୃ”!େ ଖଆଷ୍ୟ । 
ଷ ପୁ ମସ dlgcpe fasafqareTqHd) 
ଷfagT୩0 ଷୀ୍ମଷ: ଅଧ୍ୟଖ ଏବ 
କତା  । ଖଖ ୩୯୦୮୩୯4 G asf TST 
fag TpGTGeT TT ITTFMETTTN A 
SoA TFET TYTN HAT FG: | 
nH SICH — 

ଅଫ: $୪ ` ଷଞ୍ୀଂଆ ଅମ ଗୁ ୨୩a 
ପଝର୍ମୀଳୀତ ଙfdaT sat sNarfsrafasog- 


smfeammeg gafafaye: fag TT 
ଅଆ ସଙାଙ afgaT RIN 5T 
ଷ୍ାୟୟଖ ଞ ୨୩୮୮ ୮୮୪ ସସ୍‌ ମୀ 
୩୮୩୩ ଙ୍କା: । ୩୨ 3 ମଥ ଚଂ4%୍ ୪ ଆ ବସ- 
ଅସର ଏqTCUIHIT San | ଝ୍ୱad faasrngl- 
FA — 


ଖଞ୍ଞ ସୁମସବସୀଙ୨ ମହା ନ ଅଆ । ରିମା 
fasafaaGଥଫ ସୁମ ଆଖ୍‌ । ସୁଙମ ଞମ 
ସକ୍କିଆ ଷୀମ୍ପଂଷମ ସଂଙ୍ ୩ଷ୩୮୩: । ଙ୍କ ମୀ ସମ 
ବସ Naar scafeda ¢ arama faqT 
ସୁନଙାଙ: । 

ଶମ ମ୍‌ ଖମମୋମୁ କଟ ଓଓସAG! 
୩୫୮୫୩୨୩ ଷ ପୁ ଅନୟ ହତ୍ଥୋସ । ର୍ସ 
Sofa? qugunfar, MUFSNIfGT 
ମଝସaT qTIfA4YTInaqa Sif fanfd: 
୩୮୮୫୩୮୦୮ । ସାିଝ ମଥ ସଁ ୩୮ 
୪/୩ ମ ଗୀ: । ଖରୀ ଆ HfakTH 
gqguivadfa neaam | qaaum aur afacafay 
faaqTqT ଆ ଷguraIua Agar afq gsr 
werfaaroata? fasta (Prof, in 
Physics ) ଖଫ୪ faପ ର୍ଷ ମା ୩୩୯୦୮୩ । 
ଏ୍ମଙର୍ୟ ସଙ୍ଗ formTafaT sMaqanrel- 
ଏଥୁମୀଅଙ୍ମ ମାମ୍‌ ଖସ fang fa- 
dNItT (in Congress ) 
ଷୋ ୩ ଷ୍‌ । ଖଫୀଫ ରେ ନ ସ୍କ । 


the Science 


ଅସମ ସମ fA ଷfa- 
ମମ୍‌ — ୩୨ eN: ଷସ ଆଂ fସ୍ଷ: । 


NG —ga., ମୁ ଷର: ଷର 'ଅସ୍ସକ୍ାଙ୍‌ । 
aI (Economist ) = Trffap 
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ଅମା: । ସ୍ୟ ଅପ କଷନତ । 
qua fagafnan a afcasafa wadraf¥- 
ଷର ସ୍ଫ [ସଷ୍ଫ ପମ୍କୀମ । 


ଅଧମ 3am peoqfadalagld fauqrsion 
ଞଫ୍ଷର୍ମା ଖୟ୍ଥଙ । ଖୁ୍ୀଓ ସ୍‌ୱ, 
fag ସ୩qaU nfnagaag mesa 
(Mathematical analysis) fa ସ୍ସ: 
(resigned) | 


୍ଷଷ faqfateT ଅGASNMGpG1T- 
ସଫ gଝ ufIquarfgfarsa fi 
ଓ ମ୍ଂଅମୀମ୍‌ ୩ ୪ । fag S- 
ମ୍ସପାଙଆ ସସ ଆୋ୩୩ଫ୮ ୯୫୮uU୮ 
ଷ୍କ ୩୫୮୯୩୮୩ ମତ । 


hud qa7 gufud ଷfg୍ସାଝ ଆନ f୍ଗଙ୍ପ । 
ଶଷ ମମ କାସ୍ୋର୍ଷ: ୪୮୩: । ୩୪ ପଇ 
ଶମ ସ୍ାଵ୍ଚଙ୍ ଓ ପସ ଆସ୍‌ ନୁ ଧା: । 
anf fagreeqnfaqa afe qrfgfus: 
ସଫ ମୃ ୪୩ ଗସ: କଚ ସ୍ପୀଡ - 
Spuefafrea feacathrfaaafafag ଷgୁଝ:- 
୩୭୩୩ fସଙ । ଖତ ସକ fT 
aa fofad ohn IggT ର: 1 
ET — 
ଆଏ: ବୟ: ` ଷର୍ଷଷୋ 
ଝି ଦ୍କମମସଙ୍୍‌ ସଙଧମ୍ୀସି । 
ପଆ ଫ୪areHq cel fafg- 
କିସ୍ସ ମମ ଝା ୯୮୩ ।। 
( fa. q. ଓ A 5. g4e ) 
ଝଙଫସଥମ ମା $ ସସ ସ୍କ 
୩ । ୩୩୨୩୪ ମୁଞ୍ସାଏ: । ଝାସ ଷ୍ର- 
35 
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fqଖଆୀଷଙକ୍ଷାଙପି । ଧୁ ସି ଷ୍ଫ ସ୍ଙ୍- 
ଆଏ ଏହ ହୃଞ୍ଦତ ଆସୀନ । ଖଟ 
୪୮୪୫୯୧୮୮ ମି ସଞ୍ଞ ହ୍‌ ଏ୍ବ୍‌ଦ୍‌ ୩୪ । 
ଷର ଏ5ଞ୩1୩୩୨୮ ଅଖମ୍ସୁଷଷଷ ସକ 
Tan iuale Saar: ଆ କା । ଓ ସଙ୍ଗତ 
ଶସ ପfafa far । ଧା ସସ ଅମ 
ଝଣ: । (୩୨୨ ୩1୦୮ ® ଅଥୁପଙୁଫ ଅଞାଷଫ 
ମା ଷସ୍ଅ୍ି ହମ ଖାର କମାର ଅଖ: । 
ପସ ଷୁଅ {ସହ ୩ ଏମ ଓଦ୍୧୧୦ ଫ୍ଙ । 
ଏ୍ସସ୍‌ୱନୁଫମ ଅଫ ଅନ୍ତନକ ଏଥ ଖୀ 
ଅସଷଞ୍ଫ ଅସ ସ । ଅିଖ ଏ ୨୩ 
SI fofgag— 


faucafa ugar GR ooo Myafadrs fargiatd- 

ସବୟସାୟ guava Hf: 4 

ମସା ମମ ୩୩୯୪୮୪୩ୁ- 

gaIT ff qelfepmAFanT Geର- 
qalfaF yauifesn— (la. . cH HT. $3) 


ଶୁ ସ୍ଞଙ୍ଫୋଷ — 
ମା ସୁ ସ୍ତ ଆସ ୨୩ 
farar0sg gala jhaarnd: | 
gfqaqfaqfe aT freq 
ଝ ଷ୍‌ af Marfa ଟସ: । 


sagigeamiear fargfaaifern sal 
ଝା 2g ପା ଡାନି ଏଷ ଏସ: । 

( fa. ସ. ହବ ୮. ୪-୧) 

ଅଫ: ୱୁର୍ଖ ଷର fag Moff 

ୁଅ ମଷଙଅ୩ ସସ: । ସମ T- 

ଗାଙମଆ୍‌ । ସfqra Trang wo Nafnd 

ଅଖ ୩୪: ୧୩ ସା GTHad Tq Vv 
ଆମ । 
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sauaqefsay «caf FT — 
wreetu fofad JqfamaarTa: IaT- 
୩୩” । ଅଧ ଅସ୍‌ସସମ୍ମାଏ ଷୀଳଫ ସମ, ସ- 
ସସ ଜ୍ଭଷି ଫୁ ୩ସୁଷଙ ମ ୟୁ କଙ 
ସଂସା । ଷର୍ମମ୍ମ୍‌ ମତ qu fg 
୩୮7: —ମ. । ଖସ ଅଖ ୩୩୪ ୧୩୍ଷ 
ପସ ଅକୌଙ୍କଷମ୍‌ । ଝିଷଙ ଅସ ସମ ମା ଅ୩ୋଷୀ । 
qe ame Ugg Tf aIaNfa amar | 
୩% ସସ ଅର । ଖପAN FIA — 
ଜସୀ୩ଞସଏ୩ଏଅୁ ସା f ସୀ କଂ । 
(fa. q. ୪୫ ୮.୧୪) 
୪୩୮୩୪ ୪୩ ଅଳ: ଷ୍କ ପମ ଅଧ 
qua fa fg Uw ୩୭୮ ୩ 
ସ୍ୀସସ । ଏଙ୍ଞ ସସ ଓ fear qa 
ମା ସୟ ୯ ଅଥ ୩୪୩ ଜ୍ଞାତ 
feufa— 
wggsrferal— 
୪ gaa fara 
ଝୁ ଅସ ଏ ମୟ ଆଖ୍‌ । 
୩ ମା ଞୀ: ମସ 
ଅଆ ହକ ଝହସ୍ଙ ଏକ ଏ: ॥| 
( fa. ଝ. ଛ୩ ୩-3 ) 
wearer wesfa: +fsral Huga 
qT auf — 
qua: afssntd faq: 44 ଷର: ? 
ସବସ ଅସ: କଷଧସସ ଅଙ୍୩ୀଷଅ୍ୁ 
fee -- 
q୪୮୪ ଷଷସ ସଧୋପୀ- 
ଝଆ୩୩ ୩୩୮ ସମନ ସମ: 
ଓଙଫ୩୮4 ତୀ: ୨୪୩ ସ୍ର 
aifmetegns faq ॥ 
(fa. @. < ୩-୧ ଦହ ) 


facet afm: Ffagu ସସ aT:— 

ଓ୍ଞେଣୀଆୟ ® ସୟ ଏ ସ୍ମ ସଂ 
ସ୍ସ ସୀ ଖୀଷୀଙ୍‌ । କକ: 
ପଙ୍କ ଖଟ lqgT CT a FU ESNITETT- 
Tacs qaffrensaTd — 

“STF SAES] ASTAFT FradlSafa 
ସ୍ର...” ଖମ୍ବ ଅମ ଖୀ କୋକୀ 
qrera aang 4afaaggtTsalENS- 
foun — 

derfae gfafores fs — 

derrgerfe ofoqsur G5UHSH | 

esa 0gS ual 

ସୀଓrqeUg THT ୮ ଖନା: । 

( fଷ. ସ. ହୁଏ ୩.-ହଓହ୍‌ ) 
afin ଏ} qa ଅଖ 
ଝା । ଖ eM Trafa-Ner far, 
gfaferd:, afore (ugal) rgdle, argerfe: 
f= ¶5 ୪ ସା କସ ୩ । ଅଖ 
ଷର୍ସ “ମାଓ ବାସ୍‌ ଅଥ: ସAGTUGT । 
ଖସ ୪୧ (୩୩୭୮ ର )= ର୍ପ: । 
ସିମ ଗୀ + ଆର୍ଓTTE: = No S— IIA ghaq- 
୩ସ୍ତମଙ୍‌ । ସୁଗୀଷଖୋୋକାଖସ ବସମସଥସ ସୃ- 
| 

ସଦସ $ fqପ୍ଆ : ଷର ଷଖ ଏସସାପୀ 
ଓକେ ଏଷ ସାୀଙ୍ଂ୍ ଖାସ୍‌ । 
ପଥ ଅ' ଖସୃସ୍ଷ ଷ୍କ ଏଷ “କସ କସ g- 
GelqeT— 47 SrIctfagT afd କଷ୍ 
ଷୀfgଆ fa fT anda tafag qrfad- 
ସୀ । ସବ ଖq୍ଞkfaNT SG: — 


qeTaze SIR ege4 aa 
mElg caltGelcheh THIF: | 
aqegndel geafadasereed) 
Ta Gg TTI TH TERT | 


( fa. ୩. ହବ ୩.୧ 8 ) 
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ଖମସପ୍‌୍ଫ ୪ ସାଇ ଝ' ଆସମ: %ୁଅ: । ସ୍ବାସବ୩ଙ ବହୁ ସଫ (4 × ଓ = ସ୍‌) 
'ଅଁ ଅଞମସସାମ୍‌ । ଞଖଞ୍ ଉଳ କସ ଧମ ମକ । ଖମିମ ୪ ସସ 
arf a: Sisfy safircafd । 
ୟୁ fagtaqT fradlAUTTaT: gU A— 
୩ ଝଷସ୍ୀମୁ' ସୁଷା୍ାକୁ ମକଝ୍ ଓ FG Mg GI — 
ସୁଷମ cat afafa ans wsag ff HITG୩୪ । 
ସୁଷଙ୍‌ ¶ଧାg Har urge wars 
ଖୀ ଅଆ ମକଷ୍ ସଡ ସଫ ଝ ମତୀ ସ୍ସ: ଷ: । 
( fq. ଝ. ୧ ୩.-ଓ ) 


ag ଅଆ ସର୍‌  ସ୍ଙ ୩୪ 
{କଙଙ୍‌ ୪୩: ଓମ ଆସ ସସ ମସ । 
drat waxife armafwat yuaroafses 
ସା ଆଞ୍ଚ ସୟଷଏସଧ କମ ସଙ୍୍ ମୟ: । 
( ଷ. ସ. ବିଆ ୩.-ବ୍ଧ୍‌ ) 
3” ଅଙୀଖସାଷଣ୍ାସ ଧୁଆ ସସ ୩୨୮ 
୩୮୪ କ୍ଷ ମପଏସପ୍ ସସ ୱୌସ୍ଚ ସ୍ତ । (ଝାଞ-୪) 
ଣ୍ଡ ଖସ fasfraagaM- 
rg erfyae faegecaraT 1 
qrg Tafa: faa 
ଷୃସ୍ଅଫ୍ପ ପଚ: ଏଅଡମ: । (ନ. ୧, ଏ ଃ୩, ୩-୧ ୧୧) 
ଆକ ୮5୫୮ ଟର ୀସ (କସା 
/ଜ୍ୀ ୫୪୩୩୪୮ ଓ ଖର ଅ: ଷସ୍ୀ 
୩5୪ମ୮୪ ୪୩ ଫ ୪୩ ॥ (୩. ସ. ୱ୍ଷ ୨.୧୨ () 
ଏସ ହୀ: ମଙୁସୋସୀମୀ ଏଖ୩ଗ୩ମ୮ ଅୁଙ୍ଗସ୍ଷମ୍ସା୩୨୮ ଷଙ୍କଣାଷୀ ଷ୍‌ 
ଆପସ: । ସ୍ମ ଅମ୍ଵ ଅସନ ଏହଆଟଡୁ ୩୩୦୪୩୮ । 
esa faxgufaug) 
୭୩ ଖଙକ୍ା ଷ୍କ ବାଙ୍କ: । 
ସମାଏ ୩୮୯୨୩୮ ସମ- 
ଖଞ ମାନronfa 40g 7: । (fa. 5. ହକ 9.6୧) 
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gT 


ଧଞଞ ଷୁଝମକମମସ ବଷ: 

ER gears far: 1 

srg Sf fafa: samg fae 

ga ୟୁ SqafFT HAT | (ଙ. ଝ. ୧ ୧ ୩.-ହ ୧୪) 


ଅଆ ୪, ଏ ₹ ଖଝ୍ଫା gq ପୀ: 1 


Sq afifraaa mgsataT sengT- 
qଷ୩ଝ ୮G ମମୀ: ୩୨୮: । 
qaf afar କକ କaqnuTed miean- 
ଝା ଅଣୁ ମସନ ମୀ ମଥା ଜମ । ( ଯି. ଓ. କ୧୩ ୩.୨୧୫୧) 
STII THGC gjATITT: TpeSlAG- 
TBM FSFRTIG HENGA GIS: | 
gFqT GrIF HIGHT GME MEG: 
ଧୋ: ଷଷଗ ଧା ମତୀ କୋଡ ପୂ ଜ୍ଞ ॥ା 
( fa, ଝ. ହଜି 9. ) 


qrSFT:— 
ସୁଧ ପୂ ସ୍ଫ ସିଙଆୀ 


ସଷଙ ନ ସ୍‌ ୮୯୧୪ ୩୩୯୪ସୀ । 
ସଷ୍ଞସୀସତ ସ୍ତ ଝ ଙଞାଙ୪ 


fଗଙୟଫ କ୍ ୍ମ୍ୟଓଫ କା ॥ (fa. ସ. ହଦ୍ୟ .-3 ଓ) 
ଷ୍ଙଙ୍ମକୁ କବଙଏ ହସା ଏ୪- 

ଷଶ ସଂ ମୁଏ frm ସୁଷ: । 

ଖୀ କଏ ଏବୀ୪ସୃମତେ ଏଷ 

qa mfg aa । ( fa. ସ- ହଛିଜ୍ଞା ୩-4 ଏ୍‌ ) 
ଆଧଅଙଏସ୍ୀଷ ସ୍‌ ଶସ: 

ଷଧ ସାସ-ଷ୯୦ ୩ ଵାସ । 

୩4 MqaIdaskada fadfy- 

ଶସ ଶରୀ ଲଟ । ( fସ. . ହୁ୪୍ ୩.୧4 ) 


ଏସି ହୀ ମ୍‌ ବସ: ୧୩୪୪ ଧୋ ୩e$IH | 
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ଏ ଆବ ତୀକ ସଙ୍ବାସ୍ ଏଙଧା- 
fast spାଷଙ ef ae 
ସତି । ଶsfafrq qMeaTea acai 
ସସ ର୍ଷ ଅସ ୨୩୪୩ କୁଖୀଙ୍‌ । ମ୍ଙସ୍ସ 
ଅଧ ୨ ଅଫ ର୍ଥ ଏମ ସଞ୍ୱ 
fଞଙଙ କାମ୍ୟ ସସ ସଏୟ୩୯ଫ୮ ବଷ 
ଶୁ fofaaaan — 

ଖୁ @vq% ମାଓ ୪ ପୁଟ — 

ଆqwalatSGd thats । 


fag ୩ ଓଖ ସୀଞକୀସ ୨୩୮୩: । 
x Pa x x 


ସଲ — 

୪୮୯୩୯୦ ଷର୍ଷ ଶୋ ନାମ୍‌ ଏଙ୍କଞଖ୍୍ 
ସ୍‌ୱ: କସ (ସ୍ସମ୍ୀଷ୍ ଅା୩ସ ® 
ଝସଂ ଷସୀଞାଫ ୟୁଫ୮ “ସାଙଫ୮ ସ୍ମ କା” 
ହ୍ଖ ୩ ଅସ ୭୩୮ ସକ GA- 
®ଙ୍ଗଏ ଆଂ ପେ ସ୍ୟ {ବ୍ୟ ଅସ ¶iYqI- 
ଞମ୍୩ଙଙରଅସ ପଏ ୨୪୩ ୩୪୮ସଓସ୍‌ଙGT: 
ସ୍ମ. ଙ ମମ [ଶସ $ଏସାମ୍‌ 
ଶୀ ସହବାସ ମା ଅସ ୩ ସାମୀ 
ସାଏ ପା କପ: ଅଞ୍ଞା ସୟ୩ ଖ 
ଓସ୍‌୩୪ ୭୮ । ଷ୍ୁଷାଙ ଅକୁ ସୟଖ୩୩ ଯଣ- 
fara ଅଧ ୩୫୮ gqusglrt fag IN- 
୩୩ ଅଞ୍ସ୍ୀଫୀ ସାତାଙାକାଙଙ୍‌ ଷସପାପ- 
ସା ଙ “୩୫୮୫୮ ମୟ । 
aifgeN qeofq: — 

୪ାଫ୩୪qୁଘ୮ ଖସ ଅଞ୍କାଷଙକା: 
ଷଶ ୮ ୮ ଅଧି ହଙୀଙ ଓସ୍ଡିଷାଏଶସି ଶୟ 
ପଫଡଝ୍‌୍ୟଆ ଧାଖ୩ସୀାଆ ସୀ ୯ । 
ସ୍ମ fq ଫୟଙଫ ଷ: SHANTI 
୩୪୩ୁ: ଷଞ୍ଫଳେଙ ୨୮୯୫ ମା କସାଷ- 
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ଝୀଷଆ କୀୟ ଷ୍କ ୋଥେସାପା 
ଖ୍‌ । ପୟ ଅଆ ୨ ଶସ 
ଅସମ ଷ ପମ: କୁଆ ୩ଏ । ଷସାଙ 
qua SF! HITT CIIIFl । 
୩୩ କାକ ଷ Mfcurfaggealn 
fasafacard snaraaf ican 
qT qq ରୀ ଖୀ । 


widlasfa: — 


qaTST, fleaf-cfgagiq-FSIFT- IH 
ଝଏ୪-ଷମ ସୁ -fag<a ଅସ୍ତ ସି 
ଙ୍ଖ ନସ୍୍‌ସ୍ମିମ ର୍ସର fଞସାଙ 
ସୟ ସ୍: ୨5୮ ଷଷୀଞ୍ଚଫୀ ୩୭: । 
fz ସବ ସମି ୧୨: frac Sq wsafd 
ଖଦ୍ଷୀସ ଆଖା: ଝା େଞ୍ସଫ SFLU — 
ଷସ୍ସଅଳ ପ¢urmGsafa fa ଅତ ଫୀଷଅଂୀ 
5୩ଶ୩ବ ୪ ମପଷସ୍ପୁଷ୍ଙଏ: ଷର୍ସଫୀ ସସସଂଧସମ୍‌ । 
ulszra ag geek Tug: ftegteufass- 
ଝା ଙ୍ଷ୍ୀ ୪ (ଏ ascanfq aga arate 
ମୟ । 
( fa. ଝ. ବହି ୩.—-୧ ୨) 
ହନ ବାଥ ଏ୩ଏ୍ଆ ଝର fafa 
ଷ୍ଠ ଅଏRHIT ସପ । ଅୌ ଖୁ କହ 
ଏସ ଓଞ୍ାଷସ । ଜଳ: 
feuarat #୯୩୩୧ ସମ -ଅ ସମ ଙ-51 41 
faq, ୩୩ ସାସୀମୀ ଧସଞ୍ ମ୍‌ 
ପସ୍ମସୀଷୀମାଦୀମ[ ଖସ ଅ୍ସଧୀଙ ପମ ଦର ପମ ଷ 
ଖ୍ୀଖ୍ୀଫ 4 ୪୦nd: ଅପ । ଥୀ ସସ 
ଖସ $୧୮ “୩' ଖୁଷଷgSAT ଓ 
qRrg GISGT— 


gar 
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quar IN fag THETA - 
୩Maud grareqorfqa faqeTg: 119 GH1eT: | 
quae aU FIs 14 Hag AT: 


୩୩ ୩ ¶ଧd fadafana gaara | 


( f, ଝ. ସଛୀ 9-୧ 0 ) 


5 ସ୩ଗ୍ପଝଗଫ ଷଞ-ସgrs-fq-110- 
ସା a N-77-ପq୪ -ଅ quer ଷଅଖୀଖଙ 
ହମ୍‌ ଏସ ଞ୍ମ୍ମୀଙ୍ୟ ସଫ: ୪ଶ୩ଝସ 
ଧୀ ଖାପ: । ସୀ areas Sl FT- 
AGT Ssraremfa: aT | 

ଆଏ ସକ ୨୩୫୮୮୯୮ ସୟସପT୯ qf S51 
afa afar agcagqat: i fagegeygfenet 
soleTTaaT qrolfq eg: | FETT TFT 
୪୨୩: ଞ୍ୱ୍‌ ଏରତ 41: $୪୮ qf 
qq mca | 


୩୫ସଣ୍ୋସ୍ବସବାଞ୍ ୩ଖସ ଧ୩୯୮- 
ଅଆ] ୪ ଷୁେଦ୍ ୩୩୩୩୮ gn faaafa 
¶ସଞଙଖମ୍‌ । ସସ ଆୌଞ କାଝ୍୍୍ଷାସ୍‌ ପଞ- 
ta feed — 
erdlqreratfa frst efron gquicas- 
ଝୁଖଞ୍ଖଫ ସୁ ଙ Ta fafd: qfqaTଙ । 
ଫମଏୀସ୍ଷ ମୁ 'ସସ୍ଷସସଙ ୩ପ୩ ଖା] 
ମୁ 5୩ କୋଷ ସପ ପୁ ` ମଙାଙ୍ପ: । 
( ନ. ଝ. ବୟ ୩ —୍ଝ ) 
ସାସସା୩୨ ସୀ S! 
M୩୩ କ୍ତ faa faqag GequH ୮ । 
{ ଅଂଞ ବୟ ) 
SSC MgTaraEf gare 0 
ସାଫ୍‌ 7୪୯ fu SST — 


୩ ଅଫ ସମ କgoigoaar Nuss 
faଷଙ୍‌ ଷ୍କ କମ୍ାଙମଏଙମଙକ ପା ଷଆ । 
ଷଷୀସ୍ଫ୍‌ ପୁଞମar x gquifagorian 
FUT UITITg YH laT ara Hi: | 


ଖସ” ରୋଷ ଷଞ୍ସୀଙଝଷ ସଫ 
ଖସୀଷ ସଝଷ ଅfaferq az afsar HS ସTa- 
4 ପଙଫ ଧା ନଖ । ସମସ ଝଆT 
qସgବଧୀଞଖ ଖଖଷ୍ ସୀ ଓଷା ଖ । 
qT Ua HST HEefdT HErdsIeT 
ଷf୍ସ: ସବସ ସର୍ତ । ସ୍ତ୍ଦଝାସଫ ଏଆ 
ସ୍ସ ଷୀଞ୍ଙ ଞମଙ ସଖଓNd । 9୪ 
କୀଞମୁଏ ୩୩ Sueur: sfafsalsT 17%: 
gaglsfq sungsianfegft aPaITs- 
ENfeaT HSH ଖ ଆ ଏ ଏସ୍‌ ଝୁଅ 
ଦସର୍ଧମ୍ାତ ୮ ଆ ଅକୁ nfSଖ୩ ଖସି । 
ଓ ଅକ ବଷା: । ସିସି ଗି ଓମ: ଏ । 
ଓqGରଙafo ମର ୍ସ ପଗ ବ୍‌ । ସୁ 
ଶସ ମମ୍‌ ୪ ଖାସ୍‌ । ୩୪୦୫୮ 
qfrqemfa sar Nynanuaa nT aggfrsr- 
ଆବସ ଷ ଓ Safa — 
ଅଫ ଧି ମତ୍ସ୍ୟ ସୁଦ qe 
ଝସ୍ୀନ fora ful qaucaaaaTs | 
ଷerdlargta afar reafary: 
ଷଆା ଏ: ବା୧୩୩୮: 1ଷମ ୩୧୮aଟ୪: ॥| 
( . ଝ. ହଞ୍‌ ୩ ସ.-ଓ ହଃ ) 
genre facarfad: ud fgrquntaofrad: 
ଷଝଫ (ମତ “ଜଷଅଷଷ ଧା କଫ କର 
Yury n’ ‘a fg Suif ant Seale aG- 
ବଂ କ୍ଷ ୩୩ ଜ୍ଞ: ଖସ ସା 
arate maafe : Sf poMTa sf 
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ଖା a୮ ୩ ଅଲ । ସଖା $୪୮ ଙୀ 
ଶୀ ସି ମୁମ୍ମ ୮ଙସ୍ସୟ ଙ୍ ଓସା ଅଆ 
qT: ମସ ଷୋ । ଏର ସମ୍ପ କଙ%- 
୩୮୪୦ ସି ଖ୍ୀଅଂ ପମମଚାଷଳ  ପ୍ଞୀ ୪ ଷୀସା- 
qufatd: gfeormaT af I 49ifad pani 
କଁ ରି ସୋ ଏସ ୪ କର Ge । 
ଖପା Ae Gମଙଙ: ୩୩୨୮ 
କଞମ୍ସୃଣି ଝଗ । ଖସ faaqafra a qaun 
ଖମ୍ବ ମ୍ବ ଧସକୋସ ଗସ୍ତ ୪୩ 
ରୀ କଷି ମୀ: ୪୮: । ଷଙCmTa: Sf: 
qqgITNTA TAFT GGT ସସ । 
୩aAT datanneaa Ta: i srefafge 


ଷo GUT F297: G19 ୪ SAT । FhgaT- 


fo ସୀ ୩ ଏମ: । ଏରfa aartfafza 
କଲର: ହସ ଏସି: । ୩୩ ସସ: କା ୪ 
୩୩ ଆ ମମ: । ଅସ ସମ ସୀସା 
ଏମ ବଞଙ୍ୁ ଅଖି । ୩୮୪୮ମମାଅ 
୍ଞ୍ାଖଙ୍ ୩୦୩୩: ଅକ: f- 
ଅଆ ୩ କମ । ଞପ: ଷର୍ଷ ୨୩୮: ଶ୩ପCR- 
ସୀନ ଏଖଙ୍ ମ୍ବ ମମଲଥଂଫ ଛି 
afadTaanafraqfy | qTa: qf4qqa: 


୩7: ପଡ | qn Ege 


ଆ ଏ: । ଅସ ମସ ଧମ ୩୩୩୮୪୩୮]- 
ଅଫି । ଅସୀ ଷ ଖ୩ଶଙ୍ସୀଫ ଆଖ 
କଫ । ସ୍ୁଝUargualeatfଙ fafsse- 
far aga sepa faTqrqarsesfe 
ସସ: । 

ସଂହଏ ଏ: ର୍ଫ ମସ ଏ୩୪ ୪ $174 3- 
ହପୀଝାଷୁ ଆନ ସୟ କଲମ: ଆ 
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ଓସପଏସମ କଧି୩ଏ୧୦ଫ । ୩୪ ଷ ଆ fa୍ୀସ- 
ଅଆ ଖଷ୦ ୩୮ ଯତ ଖମ୍ସ କା 
ଞଷର ଅସ ମଁ ତୟ ୨୩୮୦ଏସ୮ମ । ଅଧି 
ସସ ଅସୀ ଷ ଏସ୩୩୮ ୪୩୮ ୩ । 


ଝଖ୍‌ ଷ ଉସ ଙ୍ଖ ୩୦ କରତ କୁର୍ଖମୁ 
fa: ଏଖ୪୩୪୬୩ ୩୩୮୩୩୯୫୩୪ ୩୯୪ 
ଖସ ୨୪୮୩୭୩୯୩: ଷ୍କ ( ୩୩ ) ୩୩ 
ଅସ qf 30 ସାଫ ଙୀସ୍ଫ । 


ଷ୍ଗଖ ଓ୩ଆ $5 q fe ଅପ: 
faqrar-— ‘aff aga’ fag qT ଖୀ 
ଷଆ ୩୮୫d । ଧୱଙ୍‌ ଞ ୩ କୁ: 
sfqarfarsucaTesT ଅମ୍ଖ୮ ଅସ MU- 
ଝା ୩୪୪୮୧ ମୟ ୩୮: ୮୦୯୪ ୩ । ୩୦୩ 


ଵଷ ସସ ଝଫ୍ଷୀ ୁସ୍ଙ suଫୀ 
ଖୀ । ୁହ୍ମ୨ଓଷଞସୟ ଏରସ ପ୍ତ 
ମା କଷା, ସୁ ଖମ୍ଙ ଅୁସଫା୍ସ 


ar®fafa qraafa med g:4 ଯା । ଖା ୮୩ 
୩୮: ୩ଟଅଆ୯୦ କଫ ଷଧୀସ୍ମ ଅସ 
ଷିମ ର୍ସ NIT ITIL ଅ । ଅଆ 
qecardiaT amarfIaT Geel: 1 aT 
ସ୍କ ସ୍ୟ ୩G MUMuAaT: 
କ୍ଷ: । ବା ସୀଖେସଂ ସୀ ୩ 
aufnfa । mragaafueaT1ca ପମ ଞଏ: ଷ୍ୀଙ: । 
ଖ୩୮୮୮୩୮୩ ୩୮ ସ୍କ ଅଞ୍ମଷଙ ଅମ । ସସ 
ପମ୍ପ ସୁ: ଆଖ୍‌ । ପିସ୍‌ ୩୩୭୩ ସ୍ଫ 
ଏଞଷଏ୩ନ ଆଖ୍କାଫ aff SIAM 


ପଏ ଏମ ୩ । 


ee ee 
ୁଃ ସଙ୍ତୀଫ ୩ରାଖ୮ ଓଧିଙ୍୍‌ଷଓମ ଝସ୍୍। ସସ ମତ ff କଂ SlT uf 
aT agaarf raafraqsrf afeq aecp slur: are asf Tiafea geafes 
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qT ug ପମ: ଏ ମା: 

( ୧୩ ୩-୧ ହଃ ) 
qf ze କା farg: ( ହୁଧ୍ୟୀ 9. ଓହଃ ) 
afaaafa aq graiagg: 

( qv T—L4Y ) 


gafeq fad afq qaqa niem 
( ବଷ ୩୧ ୧ ହ୍‌ ) 


ଖସ gd_ HT ( ହ ୨ ଦବ — «¥ ) 
ଖସ ଓ୩ ୯୧୯୮୦ ଅଞ୍ୀ । 
ବା ସ୍ବ ଅମ୍ବ IS ୨୪୮ aGthqrATaT Tq - 
ଷୀମ୍ବାଷଧ୍ୁତ ଏମଅସକମଆ ଆଖ୍୩ର୍ଆ ଦସ 
qT gua: uw a {Saat — 
ଷୀ ଧେ ସମନ ସାସସଏବୀସୀଷ: ଅସର୍ମୀସ୍: 
faସୀସହଏମ ସକ ଅ୍ଙ 5୩% ଏ ୟପମ୍‌ । 
( fa. ଝq. ava T— ve) 
ଖସ: ଷ୍କ ୩୩୦୩ ଏସବ୍‌ଷଞ୍ଷସୃଷଫ ଅଦା ସ୍ର 
ମ୍ଫ, ସ୍ର୍ମ୍ଖ୍ ସ୍ଞ କଝ Tra 
ଖୀarfafa । ଧା ସ୍ଞ fae । 
faa: — 
ମଥ ସ୍ସ ୩ଆବଉସ୍ଅସ ଆର ଅସ ୨୩୪ 
fମୁସେଆସ୍ୀ ହଙପ୍ୀଙ୍‌ । ସ୍ସ ମ୍‌ 
୩ନୁ୩ଖ୮ଙ୍‌ ଏ ୩୩୩୮୩ ୩ । ଖସ ® ପମ 
ଖସୂମଆାଗ ୩ । ଖାସ ଷସ୍ତମସଥମୀମ ସୀମା 
ମସ ସପ ସ qcFeq 
ଏତ ଏଷ ଞଞ । ଷୈମ ଜ୍ପଶfgdIfaଷ୩ 
wT: — 
ଖସ ସସ ପୂ ମସ ଫୁ ମୟ 
faarga fawrmaid Tau aM: faa 
ପମ ମୟ ଷର ୩୮ ମଂଙ ଶୀ 
ଶ୍ଲ ସ୍ସ ପୁ ଷଞ୍ତ ୩ ସିଆପୂମୀ ୩୪୪ ଫ— 


ସୃ ଅଫ୍‌ ଝଡ ଫୁ ଆପସ ୩୮ 
ou fg fafa qu GH | Gade gaara 


arfeonfe faa ataedd । ସ୍ଞଷଞ୍T 
ଷସୀସୀଫ ଷଣ gga faecal arcu 


ସସ୍‌ । ସଫ ସ୍ଞ ଷୀ୍Mer fayagr 
ସର୍ପ ହଠ ଷମୁଷ ସୟ ଅସବ୍ଷଙ¶ar RT qifaaT 
୩୮ ସ୍କ ସୃଆmaaAT Hoa fa ପସ୍‌ । 
ଫକ {ସବିଞ୍ସଙ୍‌ sfadtqT qf ଷ୍Sା୪ 


faye ଆ ଉଆ ଝୁ ଫମ୍ପା ଙ୍ଷ ସର୍ସଞ୍‌ । 


ସଂ — 


ଶfamrag qfsuplutttar, su: 
fag TeurgqarRo gafaxlaed | faaafafas 
ଷ୍କ ୪୪୩୮୫୪୩୩୮୦୮ ଅନୁ୩ଙ% 
ସଖ୩୯ ପୁଙ୍ୟୟ 5 afar 
hfagataaiul mam | anenfaasarg ae 
fof ପହ ମନୀଙଅ ଷୁଙ ବସନ । ଲାୱକ 
qfsse1 fraiuafq a tafqqg: ଷG 
ଖୁ ବ୍ ୪ ୩ ସହ୍‌ । ୩୪ ଷର 
ଷୁଙ୍ଖ ଏଆ ୯୩ ୨ ମସ ଅ୩ଫ୪ଙଙ ଷଫ— 
ଖ୍‌ fa eq qaqa 
i> GTA 
TT TA : afasrrgeu- 
fora a fafa । 
ଏସ ଦସସସଙ୍ଫ ଏସ 2୩୩୮ 
ସ୍ସ ମସ ପୁ ୪aqufafgaT 
ସ ଗୀ ଷ ମଛୁସସ: । 
( ମା. ଝ. ଏମ ୩. ବ୍‌ ହୁ୧ ) 
ସ୍ସ ଏମ ଏufaearqIfeY sITmET- 
Tifa Gora few aT 
ଶଙ୍ଖ ୩5୨%] । 
ଝା (HZIINATTT TENTR 
alMauated Har 
rare fafa wif paar 
ଷଙୟ ସୁଖ || 
( fr. ଝ. ଖେ ୨. — ¢ ) 
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fafuq fg — 


ସ୍ସ q୭q୮F4୮, ଅSqf51G 
ଝଞ୍ଞକସ ପୁଙ୍ ଏକ ୪ ୮ ୧୩ gge- 
ବସସଙ୍ସାaଙା । ଯ୩aTFfaa aaa 
ଦ୍‌।ବ୍୍‌ sf ଅସଷଙା । ଏସତ 
ଅସ ୩d a fof — 


del qq faa: aa afar ASU: JUNI 
fr ଅଫ୍‌ ୩୯୩୮୪ aga aod 5a, 
୩୯୪୮୪୩ ନ ୪ gf adeAaT 
ଷ୍‌ ଷୀୀଙ୍‌ ୩୯୩୩ $୩୩ ପୁଝମୀ ୩୧୯୮ ପଂଅସ ¡ 
( ମସ. ଝ. ହୁ ହବ ) 
'@୫୦ ସସ ସୁଆ ୩ । ® 
୩ ନଓଏଓଚଆ ଷ୍କ ଅଖୀସଅପୀ ମା 
ଝୁ ଆ । ଆ ୩୩ ୧୩୫୮୯୫ 
ବା ୍ସ୍ଙୀଫୀଷଙ୍‌ ଏମର୍ାସ୍ୀସସଙ ସଫ ପୁଞଷ- 
ସବସ ଧ୍‌ଧ ୩୩୮୭୮୩୮ ପୀ । ୟୁ ଅସଦ୍‌ ଷସ 
ଝଷଙ ୩୭୮ ୩୩୩%, ସମ 04 ଏ: ର: 
ଝଁମ ବୁଥ ୩୩୮୯୮୩ ଆ ଦୀ qf — 
ଝଙ୍କପୃଥଫ୍ୀ ୩୪ ଏସ ଷ ନ - 
Tarts fata: qaftfagar । 
dea Ufa nora gT 
aqfsa4r 4ST JA | 
( ସା unr rSd qiaAfasrfe frou ) 
୪୬ ୩୮୧୭୩ ୪ ବନାଏ ୩ ୧୍‌ ଝଙଙ: 
q=q1 gq qT ସସ ୩c 
fସଧମିମ ସମ୍ପ । ସମଝ ଅସ୍‌ ୩ 
fg ୩୩୩୮ ଅଫ୍‌ ପୁଙ୍ଥଖୀକ୍ 
ଝ୍‌ସାଫଗ୍େ ସସ ୮aen fff guna ସଫ 
a୩ fraurfifaନାଫୀ ଅଖ ଓମ: ୩୫୪ - 
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୩ 0୩୮୩୩ ୁଙnfnfa frags fanfycr 
aul fF GdeafraTg ga a aT 
ସ୍‌ଓସ୍ୀ ସୁଙ୍କି ଷର୍ଷଙ୩୮୩ ପୁ FgnT- 
axnatfafa fofaan— 


CET fAaraTT FTraT- 

ଲ୍ଷଙ୍ଆ କୁ ଅହ ଏମ କବ । 

Narn: 10: 9୩ 

କାଅଁ ` ପଦୀ ଷୁଙସମ ଷର || 

ଏ ଷୁଞମ୍ମ୍ଷଷିମ ଏ qr aa sf 

fa ମଏଡ୨୩: ୩୩୮୍ଙ୍‌ ସହ 
ଅସ ଷର: ୩୦୮ ନ ସଫ । ସୁମ ଶୁ ୩: ଙ 
ମା ୩୦ ଏସ ଅମ qଙବftna fara fofan— 


faust fafa NNN 

ସସ: ୩୪ ସସ ମା ସମ: । 

ଆମ୍‌ ଷ ସ୍‌ ବା ହୁ ୪ ସଙ ମ୍ଫ 

ଷଶ ଷ୩୩ଧ ୩ fg । 

( fa. ଙ. ୪୪ ୩. 8 ଃ ) 

ଖ୩୩ଫ୍‌ ମୀଷଧ ଅଖ୍‌ ଆ୮ସ୩ମସଫ୨୮୦ି ୩୪୩୮୪ 
frie var afe aN qfeefaTsHad | 
ଖାନ ଧିମା ଖସ କ୩୧୪୩୮ ଷ୍କ 
ଖୁ ଅ୮ ଅଫ୍‌ ସସ ସୁଙଷfgar-miufgqT- 
aca fgar-afsroorfeg mat qauarruy ga 
(ଧ୬ ୩. 3 3-3୧) । ବୟ ଖ ସସ ୪4 ୩ 
ad’ freafafossraf ed serf es fad- 
୩ସଏଙସ ୟfa a foafa— 


ଝା 47 ନମ: ଓ: 6୮ ନମ mgt: 
ଖସଏ୍ସ ସନା ସq୍ଞoG NH eTT ୪ । 
ଖୀ ସିମ ୪୩୩୪୩୮ ( ୩୩୩୩୪ ) 
ବ୍କୀଙୁ୍ଖଅ ଆଥ ଏଫ ୩g Tana 
qrarefe fofsarf » 
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ପୁ ଅଆ ୩୫୮୨୮୦୮୪୩୩୯୯ ସୁ 
a+ afuaslgs afer fagasfa ffm 
ସ୍ପ । ଝୁ Sarg uefa F1I5- 
ସ୍ସ ୩ଙସୀଝ୍‌ଖ ୩୭୪୦ । ୧୪୩୮ ୩୨୩୮୨ 
ଦସମାବଖ କଆ ଅ୍୍‌ ୩୩୯ ଫ୪farfSs-451 ST 
ନୀତୁ ବସ, ପସର ସି ୩ fofarH— 


aurfad: Slgprfs1517 
amar fe faq 7୩ ଥୀ ଅଙ । 
aT qf 
ଖସ qa ff ୪୩୩୩ । 
quarges A} gfe FF5i- 
ପୀ ଓ: କafଫଙୁ ଧା ଅଆ 
ଖ୍ଞମବ ସ୍ମସୁତପୀ ଏଝଙଫ ନୀ 
ପସ fନସସ ୨୫୮୯ ॥ 
( ମକ. . ବଧ ୩. ୧/3 ) 


lg f5a451 aSsfs apa AGT 
ଞପଷ୍ଝଷୀ ଷ ଅଫ ୧୪୫୮ ୨୩୫୮୩୯୦୩ ବ୍‌ ଗଧ 
Co Ff — 


erarfearat RasTeasvaT 
କେସ ସସ କବ: ଅଧମ । 
guard: Slgefs140 
HEIST FAT ATTA | 


gq (fT) N54 HgTe TAGE: । 
Huo fatal HrxaAAElaTTUTN AT | 
ଖୁ afar ଓUHTTISTST 
(୨୩୮୪୮୫୮ ୫୩ ୩୮୪୦୩୯ ସଫ୩୦ ଜୀ 
qforacararfa aa Arar i Atlas qofaarfq 
ସଆମ୍ଭଙ୍ଙଫ । ଏ୮୫%୮ମ୮q୩୯୦ ସା ୪ 
qd sIfqagTT ATTA — 


ଖୀ ମହ ର୍ସ wif 
gf ଓସ୍‌ ' ¥ 3 
ro ($୩) ଓଓ' ହସ 
S15) (Conjeeverum) ଓ V୪ 
THE ଓ୪-ଏ୍‌ 
fae ଓ୍ିଂଜିଠ 
qrfaqa (5°44) ଓଡ" ୟଠ 
S-acaTe-Fqpratolar ararfa Atlas 
qu ମ ae AGTHTSTIIAA UF | 


୩୩୮ ୩୪ ଝ୍ଅଷ ଅଝ୍ଗୀfମ ଅarafs goal 
mrerfereat A af | ANT HFT- 
ସ୍ସ ୩fqfaadgମ୍ଷକ୍ଖ ଅଙ୍ଚାମ 
ସ୍କ । ଏଷିୟୀ 9୧୧୨୩୯ ଧମ ଗଫ ସିମ ସା । 

ସମ୍ପବାସଂ: ଷର ଅନକଣମ ଖେ 
ଖେ ସ୍ମ ୧୩g କସମ 
କୁଆ କଞମଙାଞମ ସସ । ୪ afM- 
arratqପୀଙ୍‌ ର୍ଥ ନ କର୍ପମ୍ୀମ 
ମା ଙଖଞଆ ଷ୍‌ ୩୩୩ TTT AIANE A THT 
ଅସୀମ କଫ ଷର ଷୁଷୀନ୍g ଷ- 
ସଷଙଝ ଞୀଙ୍ଗଆ ତମ ଅସ୩ଙଙ ଓ fofeasft 
SIH — 


grag Clad) geanfe fara: 
ପଗ ଧର ପୁଆ ମୋ ଲୀଥ୍ ୪: | 
(fa. ଝ. ୪୩ ୨4 ) 


geal yacatera arfa— 


“୪୭୮ ୨୩4) ପମ qa: quar Ra 
୪୪୩ ୮ଫମାପ: ଅଥ ସସ ସାମୀ । ଖଞଚ ପରମ 
ପଖ୩ ନଟ ଅଫ୍‌ ସମା, ଓ, ୩୩୪ 
ଖାସ୍‌ ୩୩ ଧଂଆୀଖତପମ୍ଷୀ ତ୍ତ 
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mteafecn ter wiagugf । afm qafo 
୪୩୮୯୦୩୪୮ ୩୩୮୯୮୮୩ ସର୍ପ । ୧୪ 
ଏହସଷୁ ୩୪-୪୦1 ¶ ଆସ ଓ Atlas qa 
ଝା । ମମ-ଓ୧୩ ୩-୦୩ ୩୩୩୩୭୩: 
ସହୀ ଅାଙ 2ଦ୍ଂ4ି୪ ଅଷୀ ଓ୍‌୦୧ 
ଝNsST Mad qf (ATT) UMTTET 
ଖୀ ମି ଏଥର ଅଙ୍କ ¶୪୮୯%୩aୀ 
ଆଖ୍‌ । ହୀ 5qq4 4G gNIGIT- 
ar sRaTolad fad — 


ଯମ ୨ qagTfaaT 
geratlegz (Jalalabad in Afghanistan) ଓ୧-aS 


gas (7uteftad) ଓଂ ହବ୍‌ 


qaqa): qdgrfaarat A ର୍ସ ଝg-Hfqg 
ଓଠ ୟ § = ଓଡଂସ୍ହ୍‌ = ହୁ TH (4°) ରମ 
qn tact ead Fier Hf | 
ଓଂ ହହ୍‌ 4+ ଓଂ ସହ୍‌ _ 


ଝା ଙସ: ଓଠଂ 3 ହୁ ଏରସ ନୀମN 


A! 
ସ୍ସ ମୁ ସରସ ଖି ୟଏ୍ାପବ୍ସ ବିଷ, 
HISIGGTT qTfHHT g C45 HITT 
( 64ଙ୍ଦ୍‌ ¬ ଓଂ ୟହ ) = ହକ୍‌ ବାହ । ୩୨୪୮ ¥ fo. 
୩ ଉଆ ଷମଫ ଆସାମ ହୁ4୍‌ଂସଦ୍ ହୁ × ୪=୩ $. 
ବୁ ୪ ସ୍‌ ସୟ 4 14ତ (ହ4୍ର ଆ) । ସଂହ୍ସଞବ୍ 
ବୟବ fS. fୁ ମୀଙସଙଫ ୱର୍ସଦ୍।ସବ ଷ୍ଫ ୟଙ 
cq fof — 
Tera GAT TH — 


Gras (40) ଝ% ଅଆ ୧ ଏସ 
fଙ ହୁ ସିତ ସକ ଆଙ । (ନଷ. ସ. ବୃ୪୩୮ ୨-୨ ହସ) 


ଏସିଆ { ୧2 ଅଷମୀମ ଅଫ ଷମଆ ସ୍ପ ବଷ 
ଅଷର୍ସ ସ୍‌ ଖର୍ଗୌଙକଙ ଆଷ୍ୀ ଏସ ୩୮୪୩୫୪୦୪ । 
ଏସିସ ଦ୍ମନ (qa 1୩) ମମ ପସ । 
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ଝାସ ନସ ୩୩ ଥେ ଝନ 
ଙସମ୍ଚଙ୍‌ ଖଫେୟସଷାୟd: aufnfa foraal 
ଅୁ୍ୀଖଂଷମଆ ଅସୀମ ସମସ୍ତ faa 
anfuaarfafa saiugq’ aFrI0 1! ad TTY 
ଝ୍ବrraangIAaT fz m5rerTnafagr wafd ¥ 
ଖସଞ୍ସ ସି FM — 


Hatatgiqua gfagl 
auiafewaT: fae FAIA (¢) 
dg TGR (3) ୩ 7eeqR (3) 
ପୀ ୩୩H = (୪) ସଖୀ 
qr gars 53 (4) HAT 
x x x 
1୫d Hq fs 
୪ ମା ଦ୍ଧ ଏ: ଅସ୍‌ । 
( ଷଶ. ଝ. ୪୩ ୩. ବୃୟ୍ବ୍ଓ ) 
୩aGuq fg qrT ମଙ୍ଗ ଖ୩ । 


ଖାଆ ଦ୍ଖୀମମ-ସ୍ସ-ଫ୨୮ ୫-୨ ୪୩୩- 
salfafazY Ruane ey gepo HET fa 
ସୀନ ସଂ ବାହତାୱ୪ ଙ ଭୌ 
TE Sa: । ସମ GIT SlhCHEITAT 
ଅସ (7. 4133130. ସIolvo =f. 
ହୁସ।ଞ୍ତ = ( ଆ. $ 4 ) ୩ଝଉମ୍‌ । ହାତୀ 
ଶମ gS GfqoTH: = $0 Fgtae 
ଝା 44 "'୍‌୍ହ | ଝିସrH aTUNAGHENTA 
wifqaT = 44 re — ହୁ? 4୧ = 4୪°" 3 ସ୍‌ 1 ଙqST 
ମମ ହTfTHT GH: = C୪ "4 ବ୍‌ । ଖା 3ORGHET 
ପୀ 2୪୮4 - 4୪" 3୧ = ୧୮୧୪ । ସୀ 
ମ୯୪7୮ ଧରୀ ଅହeruInetafafe Tfoa- 
aTITf 1 CHGST TN TIAd: TT RC nT. FR 
ଘର୍ଫୀ୍ୀଙ ୪mm ଅଏଫ୍‌ ଷର 
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fafa aT: I ada seer Heararanate 
ଅଷବସ । ୩ରସ୍ସତ ଓ୪ufaa mcf - 
ବଷ faga garTsTk arcaffatG HT 
ଷରବଷମ ଥିଲ ଅଞୁଞ୍ ଅଫ୍‌ ଷ୍କ, 
ngrfaefaaT a ଷ୍ଷଧସଙ୍‌ fq MATT - 
ଓ ଷଆ୍ଂମ ଅହିତ ଅଂସ 
ଷau | 


aq ATR aT— 

ଏଷିମସଙ୍ୟୱ ଅସୁ କଥଞ ଅଙ୍‌ ଓ୩ସୟ ଖସ 
ap GTT TrTnfG Hgd | gems sMfafae 
TETUA-TTHTY F-TB geafod- 
ଆଗ ସଫ ୪୮୧୦୪୦ ସ୮ ୪ ଥେaTeIU 
ଷ Tela ansafadlncafaa tat Huaw- 
sfaftkesd-eeg୍ଫ ୩୩୩୮୧ ମସ ମୀ: । 
ପଦମସୃଖୀଷମ ସଚ ଅଆ ଅସ୍ତ 
୩୮୩୮୩ ୨୪ କୁ ଙ୍ଗ ଞ ଅମ କମ - 
ଜଙାଞାସାସ ୩୩ ଅଂଆୀପଏସଷୀ ବିଷ 
aT Haft frig fA । 
cadens oad TEI Cel HaT | 


REI: — 


ସମ faqa prfa C0 Tua fargffe 
୩୩୩୩୮୩୮ । ସୁମ ଙ୍କ ସ୍ସ କା ସର୍ଷ 
feuroafaqnaiad Gp mm dif HTarS ପସ । 
୪୩୮୯୫୪ ଆଖ୍‌ ୨୮୩୮4 a ne FIAT 
qfearor “vy I gama GxAT Fifa: (| argiasg 
qraTa salfafact ma fad afm 4a 
ଏହ ସ୍ମ: ୩g Gat haf 
ସ୍ହ ୱଠ କୋ aqa 1 afta asi afoara- 
1 fa’ Gra ଝଡ । ୪୩୩ 


ଖୀ ମା qa: atamprffa car 
TR ୍T: ସହ” ହସ ଓ 4୪: 
fag ପଟ ଷT G1: ୧ହ/4ଓ ହଜହ୍ଓ କଞ: 
( ୩ gqqrIfey ସ ) 

ସବସ: 24/0 fio SGT: 
ATT: ବୟ/ ୧4 ହଃ @ଓ: 


୪G fagrarayt qxapiffa sar 
qf a:aumd a tforarmaver aft 
ଷଞ୍ଚାସା: ଅବ: ଫଅଅ ସପ q ଏର ଷଞ୍ାମୀ ଏ । 


qn THT TT CITA ICG 
afar fayegn | gaglfad eq TuNgled 
୩୪୮ ଅଆ ଆଣ ମାଗ । ଖତ ¶ ଏୟ 
auaqgr0 werfafa carefcarungana । 
dug TTF" ସ୍ହ । ଛତ 
ଏଆ ସା ହକଵିଓଠ ୩ସସୀମ୍‌ ଆଂ fq 
ଝ୍ଆାଏଞମ ମୁ୩ଙnsffgT ମ୍‌ ହସ । 
anf FAHITIHITATATGG: THAT 
ଞଷର ଆଫ୍କୀମୁ । 

ଏର ଆ ଷିସ୍ ୩ମଡ୫ର କମ୍‌ । ଝି 
ପଥ ମଫ ଷୁଙଷଷ ସି ଯଃ ଆମ ଅପ: । 
fr:qe ଉମ ଖୁ ସଫ କସମ । ଖ୍‌ 
Tiara fags S୩ff୪ 
୩୮ ସା ଅଖୀ fa 
CISTI A ଅଆ ଙ୍କା୍ୀଙ୍‌ ଅକଇା- 
qfsa4rfaniafaiଙ mad fofaaq . । 
ITT rf FElTeaA:, SFT NTT 
fସସୀଧୁୱ୩୮, ସା ଅଞମ୍ବସୀଷ୍ଷ୍ ଅଫ 
Gay 14H | Hfedgrefy Fa FIAT 
aT da SN fafaalndldadgra: caf mre 
4 ମୀ $: । df୍େଷେ: ୩୧୭୯: 
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fag T Janz gigas 
ଝ୍ୀଷ୍ଙୀମୁ ଖାଲୀ ମମ୍‌ସୁସ୍ନୁପଖ 
୩ଞୁଙ । ଷା ପୁୟସମୁମ ମଥ ଝଥୟ4ୀ ସା । ପସ 
ଷଁଞଙ ଅଧଷସବାସଆ ମ୍ଭ କଙ୍କ ୩ଓଖ 
ounfafasrarearqae faefafaqrT Miser 
ଏ କ୍ଷମ । ଆ ଓ fofSal aT 
fସଙପୀ-ଷସମଙ୍ଷ୍ସସ କଞ୍ପୟମେ କୀ 
୩୩୩୪୮: । ଞଫକ ଘନ ff 
ସମଙ ଉମ ସ୍ସ ଅସ: । ୪୩୩ 
ଷ୩U ପଏ ଷୀର୍ଧ ଅକ ଥୋ୭ ଏ 
ଷଞ୍ୀୟଖ୮ ଷା୍ାଆasagT * gaififa 
ସ୍ସ । ଖୋqGaT ଷ mj Trycho 
ପୁ: ଙ୍ଖ: । ୩୪ ୟାଅ ୩ 
ଷଦଘଙମ୍ପମଙ । British 
Scientific Journal ‘Nature’ wrote Professor 
Ray compares the author to Trycho. 


The famous 


But we shall imagine him greater than 
Trycho. 


TruftugT gaa faqar:— 


ଧି ଆ {ସସସମ ମୁଂମ ଖାନଙ୍କ: ଷୁସଏସ 
fagTrT C9୩୯୩ ASAT TTT sf gate 
ଝଫଙ୍୍‌ । ଧୀ ଷର୍୍ୀମ୍ବୀଣୀସିମ୍ତ ଅସ ୮ଷଡଙୀ 
ସ୍ଫ ଏ କୁସ୍ପଷଫ ଅଟ: ଅାfଙ ମଳ 
frସୀଫ ଅସ gପ ଖାସ GaT କମ୍‌ । ଖା 
YT ୮୦୮ ୪୦୪୭ ୩୯୪ ୮୩ ଏଞସାସାଙ 
fasaareawa fae fastest fagae 
‘Hs ୩Mfaq’ $ ରୀ । 


ସୟ fag a6 Mf । 
ସଂଖଷଙାଏଷଙଖ fa ପ୭ମତ୍କ ଓ୧ଟ। 
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qzsafq fag: qoପସଷମ ମର ଙ୍ଖ: । 
ସଙଞଷ ୩ କପ sMffqr- 
GGT: feat 7: faglaca ନ ୧୯୮: । 
ଖଙ ଖ afaqrtaTrqsa « ga fasr 
ମୀନ । ୩୩୩୮୩୯୦୮ ୩୩୮୪: ୩୩ କ୍ୟ ୍ ଝ୩- 
ଷ୩ ଝଞ୩ଫ୮ ଓଙ୍କଖ ୯୩ ସଂ କ୍ତ 


୭୩ ନ୍କ । ୩୩7୩ ମ୍ଫ 
fayzq afsusInaTsgTielaal aif | 
aa Us: Funfq qsqrg fama Ta0r- 
fa ଏଏବି ଫିସ ଖକ୍ଷୟସ । ଖୟସାgfଙୀ- 
qrsateasafafaet ଖାଞଙ୍ଝ୍ଅମ ମ୍‌ 
faraed: auqafra:—These Panchang makers 
therefore take correct elements from 
other sources for their eclipse calcula- 
tion only. If these had taken correct 
elements for the rest of the calculations 
then the same 


of their Panchangs, 


elements would had yielded correct 
timings for the eclipses also. (Rastriya 
Panchanga 1893 Saka Preface. ) 

ଏଷ ଥାଆ ମା afr Rasftan fag 
ଅଧ ସର୍ଷଷ ଅଧ୍ୋଞାଙ୍ୟଥମ Sm Tg- 
afoa fq: rma ga fanaa 
ସ୍ମ ଆସ୍‌ କାଫଙ%ାfaftaq f4ଷଙ୍‌ କା 
faq ua fas safireaca afazar afesa- 


df ସଫ TUeRNIIA— 
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fa ସସ ସରଣ: ସମ: କଖ 
ଷ୍ଥେଆଅଥ ସାନ ମୁଥ ହକ ୨ କମ: । 
fae rear aa Tcnteni fats rSd: 
wafefa: TIGITAATETT: TAF: | 
ଅସ ଆଖ ସୟ ୟମ୩୮q q୪ଆ 
ଝିଆ ତୁଆସଞTT gifaIzugartd: | ( ମସ. ଝ- ବହୁ ୩. 444 ) 


afa feud wreasfe faartusea m maf । 
ଖା Amfnafy aif । 


qT qTamenfay nfuafagra, $f faqlstcaTasT wf ଅଆ ର୍ଷ । 
qo fMou faurraaafta da afaq- ଧମ ସୀ ୧୩୯୦୮ ପୁ: ଦୁଆ ସ୍ଵ 
ଚଞ୍‌ । ଅଆ ସ୍ତ ଅଖ କହ: fa ଫା ୩୩୮୯୩ ଏଫ ୮4fସଙୁ । 


୩୪୫୩: ଅଞ୍ଷଓମ ସକ ଧଷ୍ଷସ ଓମ୍ଷାସ୍ସ: 
ଝୁଧୀଂଫ ଙୁଖମୀଥ ଷମ୍ାଙ୍୍ୀୟ ଷ୩: । 
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Mahamahopadhyaya ‘Sanad’ Certificate in recognition of Samanta Chandra Sekhara’s merit 


ASG at nec a C3 


A ALT oa B% a 2 

oh ignite hf Hg: ve iG ae ¥” 44 
4A { ଓ +¢ MN.” ; 
¥ ut F io 4 
= ¥ 
es ନ 4 
¥ ¥ pec ¢ * ହା 

ad ia! 


iE ତ A. AS oD. 
ଵି I 
edit Chandta Sefharn Sinhe 
Kati Ghanldoao < ot aapatte i Nat 
ଖୁ the Fribwarg State of Shots : tm ri 
ଖୀ herct sy confer Upon ¥ 
wi of ,Safisimatiopadhyayo A 
diotirotiom, 4 


Z ps 
wn Metta EB 
Nn: Viceroy ad Covernos Sunotal 4 
4 ° “ . of ani: 3 
¥ . 
ଥି 
Lt 
1 
, 4 
AK, +4 
i! 
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Appendix- B 
3  ' ଣି" ମଗମ୍‌ର୍ର 
5 a) $ - Py 
ny 
nS 
9 ତ Kk 


CY bi va ନନ୍ମ୍ଲରଶନ୍୍‌ - ଏହ ଆସ ୨ Ee ଚ 
ଶ୍‌ ସ୍ବ ଟନ ପ୍ହଷସ୍ଲ୍‌ ଏତି 
ନସ ହ୍୍ଦିକବିଗ୍ହସତନାରାଢର୍‌ କ୍ଡ ନବ ପୁକ 
= କକଛନ୍‌ ଦି ୬ ହଳ ମା ଡିଦଦିଲୀ ନା ଅକ ରାତି ଲର୍ସର୍ଡିମ୍ଶ୍ଳ ଧୁ ବରି - 
- ଓଟ୍ରାସରୀ ଭନ ନ୍ନବ୍ଶା ହତ ନଲବ ଲିନେ ଅରୁ 
-ଓଦସଯ$ ବୁଳିଷ୍ଲ୍ତଦୟଷୟ ସକଲ ସ୍ବର 
୬ବ Qa ବଉ, 0 ଥୟ ବ୍ଲ ଓ ୍ଶିଙ୍ଷଧ୍ବ - ss 
କଦିଞୁଇହଚ୍ଦେନନ୍‌ ର ନ କାକା TN Eo 
ହରି ନ ରଙ୍ ସତି ଲ୍ଲସମ୍ୱନ୍ଛଗତ୍କସ୍ର୍ରି 
ଦିଜଞର୍ନତରୃରନୂଣ୍‌-ସଂଲ୍ଲ୍ନ୍ଦତ୍ଏ୍୍ ସୃଅଓମ୍ରସ୍ର୍‌ 
କହୁ ଜ୍ଞ ରଡ଼ନୋନନ ଷଶ ୟ୍ନଭଭ୍ହି ମନ୍ଗ୍ୟିରଲୋଶ୍ରହମତେବନତନ୍‌ a 
A ସଚି ମାତ ଧସନ୍ତ୍ଙ୍ଣ୍ ଅରୁର୍ଭସା୍ନାନ ହି ଦଣର୍ଜଚା୍ଲଷଗରଶ୍‌ 


ନ୍ନ ବହ ia i‘ ହକି ଏବବଧଙ୍ଷାବ୍‌ 5 ah er 4 


he: ର . କପର୍‌ ସ୍୧ସ୍ର୍ଭିତତ୍‌ ଲ୍‌ ଡାୟ୍ଟା ୟାସରଭହ . * ର୍‌ ୨6ଣ ଥ9 ଧେ - 
cc 
ଏବ୍କନୁର୍ୟ ଡ୍ଢ  ଏଳସିମଲନହ ନ୍ତ 5 ହଳିୱ ର ଞୁଜ୍ଞ୍ପମୃହି" ny ଲଟି 


he sr 


ଚରିଭ୍‌ ଛା ତ » ATL nm sOhe ¢ oat oot ବଭ୍‌ଦିତଦଚା - ହଂସ og 

Des ¢ a it 04 “4 Nx 

ମି୍ଷମର୍‌ 4୫ ୬“ (ରି Ee ୪ ଡଛିଶ଼ରାଥ୍‌ £: | 
Asis 


ଦନ ; Pivs Fike eg $ ୍ଷ୍ମ୍ଞରଣିଜତୂହୁଧି କଦନରଞ୍ବତ୍୍‌ ଡି 


ଦବ ଧୃ ୍ନିତପନ୍ର୍କି ଲବ୍‌ = କିତ୍‌ ଶଶ ),ବଭ୍ଲ୍ଗ୍‌ୟ ଣ୍ଞ୍ୱଃ a 
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* Re A ଧା 
ଚ$ “ହଠ ଓମ୍ଦ- ଡ କବ ଛବହୁଲୁଦ୍ସୃଦ୍‌ ଦଠାସ୍‌ ନ୍ଝର ବିଷମ ଡାଷ୍ସୟରା୍ର 
[୧ I - - - aa, 
\ @୍ {¬ ‘ a 
କଦ୍କ୍ହଦ୍ଷଷହତ ସ୍ଓ ନଦି ସୂର -କବ୍ଖ ାଭ୍ନଳଣି ରୟ୍ବଳ କହୁନ 
“ hal ic 
“ରଵ୍‌  ଢଧାନ୍କ୍ସ ଦାଞ୍ଦର୍‌ ଖଧ* "୪ ମୀ ଶଷ ନହରର୍ଳନବୁ a ସହି ହଞ୍ ଖ୍‌ 
kt. Mee Ves $ 
be ୟ 
୪, ଣୁ - ସ୍‌ ଏତଦ କରହଦ୍‌ଏ ଭନ କାତି ସ୨ରମ୍ଲ ଠଦଲଶା ଏହା ମଠ 
4261 ଏ; ଆଣି - କମ୍‌୍‌ ସତର୍କ ଛଭ୍ରକାତ୍‌ ରେର ମ୍ବ ଠ ଦଲ୍ଙକ ହି - ଶୃସ୍‌ 


ହୁତମ (#ାକ୍କଟ୍‌ ୧ ହୁଂ ହୁସୟଃ ନ ei o ହୃ ବୁଞକଦ୍ରୀଷ୍କତ୍ରରବୃଷସୃ ଶନି 
ବହ୍‌ ` ଓରାଲ୍‌ ପବନର ନ ସୃଷ୍ରର୍ଷଏଟବ୍ସାଷ୍ତ୍ହ୍ଣ୍ବେ “ଏରଷ୍ଧଲ୍ୁର୍‌ 

ନ ® ପୁର RD ese 8 ¢ a 
ଛବ୍ବଷନ୍ନୁହରୁର୍‌ ଜଳ ମମ୍ଡ୍ର୍‌ ବଢ ୍ଞମର ନୃମାବନ୍ୟାଦଦତ ହଶ ଓଗ୍‌ ଯତ୍‌ 0୨୨ #1୨ ଶଝ"_ 
ସ୍ନାନ ଦିହ ଲାଉ ଖଭ୍ଧଏ୍‌ $ ପୃଞଳେତଣନ୍ଷ୍ତକ 
ସର୍ୟିକ ନାଲ୍‌ ଶ୭ନ୍ଷ ହହ୍‌ ସଃ ଶୁଚି ପୂ ନିର୍ର ନ ମୁଲ୍‌ ` 


9 —~ 


Wr on gop Re 


 ଶାନୁନ୍‌ଶି ର୍ିତୁ ତରାମଞ୍ବନୁ (¥ ନିଛ୍ର 


ମ୍‌ | 
g a a ଏ Ea 
¬ ଣ୍‌ ଭନ ତ ଣ୍୍ର ଵିନ୍‌ ତର୍‌ ୩ ¬ 6) ମିଲଚ ମୁଦକ୍ର୍‌୍ହି 


କିହ୍ସୃର୍କଶ୍୍ଧୁନେ ମୃଦୁ 
ମର୍ଷ୍ଟି + ନଜର ଝିବ ପହି ଛନତ୍ଷୁଭ୍‌ ଭୁଜ ର୍ବ୍ୟ ଶ୍ଲ ମଣ୍ଡ 
ଶା“ ବର୍ତିୟି ଛାଲଶ୍ନ ଖୀ ଶିମତକର୍‌ କ୍ଷତି ଧମ୍‌ କାତ ବୃିକର୍ ରାନୀ କଳ ୦ 
ଡୁଲାଦ୍ଣ୍୍‌ୟ ns Q \9 ଛିଦ୍ର ନି ର୍‌ ଚରାନ୍ଷପଳ ୍ଦଧହିତକ୍ର ନା ଛକି ହଁ 


ସୁହିଦିକ Ca = ବିଆ ନ ୭ଣ ସ୍ତ ରୁ ଦୁର - 
4 - i, £ 
ହୀଖଦଗ୍ଧ ଅପହ କଃ, ହି - ବିଲାଡ଼ରରୁ ର୍ବିମନ୍ଦବାଷ ବରେ ହହ୍‌ 1) ଶରାଦି - 

ର Le 
a 


ac 
¥ 
- 


< 
35 
ଛି 


ମିକଛ ରହିବ ଳକଲ୍ର୍ମ୍‌ (ଗ୍ର ରମ୍‌ ହିଙ ଶଞୟ ; 


C5 “ 
“LO CINL HS HA NL TAL" ne NG mM ଜନ୍ହ ¬ : 
4 a ne (ପରଶ କଲ Hee ତ : 


+ ” = _ 
@ହଡି ନ କି ଏ ଙ୍ନ ନଳକର 5 ଜଷଶ୍ଦିହିଦ୍ମା Fae ଭରୁଛଣ୍ଦି ଶି 


4 4 Sa 
ଭାର୍ଚ୍‌ବ ବ (< 4 ତ en een ଚି ବି ଓ ହଦର 4୪ 
i (କା = 4 ଝା ୍ ଛିମଙ ବୁରା ବଣ ଏ ବଡୀ = 


ଡ୍ର ନ ସଡ୍ଃ: ଣ୍ଶନ୍ଚଲୁ ନଦିବୟନ୍‌ ନଦିରନ୍ଛରୀରଣାଷ୍ରୁ « 
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a ଏ ; PAE, 
ବନନ୍ମୂରନ ଲ୍‌ ଲାଲ୍ରଭବିଙ୍ି ଲକ ନ୍ଧ ୍ଧମ୍ନୱ ଏ ମୁଣା 
. ଅହ୍ନ୍ତହ କତି i ea ms i ii as ୬ ଆପ ନର ଣୁ - 
ଡଳତଣ୍୍ଡନାଛଡର୍‌ ଛା ରାନ୍‌୨୍ଷାମ୍‌ ଣିମ୍‌ ଣ କାଖ ବହ ୦ + ଛଉ ଖାହ 

i ମ୍‌ Mg 5 
ହମ୍‌ ହିମକଦ ବୋ ନ ମ୍ମ. ୍ୟଠ୍ନଛୁ ହ୨ ଡୁ: ୨ ବକ କୁଆ ୨୦ ଏହ 
FA - PM” “ Do ys 
ଶହାମଚା ନିଜ ଯସ୍"୍ସରଦ୍ଷକତ 4 ପବ ଯୁନଟଡ଼ି ଆ ଦାମ ଭନି ହୀ ହି 
fs ie 8 $4 ee \ 1 


+ 
he 


“ 
wR isd ELEN che bi hat herd es Cl UN 


~ 


id or. 


Se nO ¥ 7 Ea 
ସରବନ £ ସହୁ § ରୁଲ୍‌ ୨ ନ୍ନ ଲୋଞ ଧୁ ରାମୁ ୫ 
a 2 ht f Cc 9 hu a \ i. 


୫ ନୟ ରନର PN ତାସ୍ତହେଙ୍ଟ 44 aA Wee A 
+ 9-5 ମରା ଯୁନଧହୁ 5 ¢ RE rit ୍ଷାଦ ଦସ ଶି ଦିହ଼ିଦନ୍ଦଙା ଦାୟ Li 
25 aks er ah be abet a 
7 nO ~ 0 FF ଏ 224 po i ' 
hh ବା is hd 4: 24 ଏ ns 
କଯ ନ ହରିବ ଧମଏଭ୍‌ ଡ଼ ଛନ 
ନି କୟା୬ ନିାଖ୍ଶ୍କୟନଯ । 
Po AC Ce nes eran 


ମ୍ - ଖର ତାସଧଂୟର୍‌ 5 ନର୍ଷାଲି ହଣ କଲା ବାରଣ ଘିଙ ଗଘାଷଣା ମ୍‌ ଘାରି ନୁଙାବ 
: PE 


| ର $4 " 2 
ନ ୍ଲସ୍ିନ୍‌ ନହି ନତଃଦ ଷଷ୍ଟ mao ମନ୍ତ ୫ ଭଙ୍: mn ନ୍ଖ୍ନ୍ୟ୍‌ I 


। 5 ଲବୁବହନ୍ଦଫାଢ ନାଲି ନରହି (ଓ ହ୍‌ ଡୁ 
¿ ବଷ ନ: ଏାଜହ୍ଲୂନରର ଓ ଶ୍ନଛନ୍ୟନ୍ୟସୁର୍‌ ବନକୁ" IE 


3 eS ସଂ 
GaN NO ହିଁଃଯୋଙ କପା ® 4 CEE + 
WES [NG FP ସବ ଶର୍ୟମା ଠି =” 
a4 ଦପ "€ ମକ i, a 


ହା ହରଡ ର 
୫ ବହିର ନୟ ପଛ ତନ୍‌ or: ନି a 7 
ଏ ଓଡ଼ ତ ତ୍‌ _ 
“at ghee a 
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` 
Ca A ED 4 

Ne 4! 1 # 4 Ne ” 4 hk: 
20) ter ` Lets ଵନ 4 - $ ମଧ ଓ o 


RASKA4 EG Gs Shims 


Ee 


a f] NA 5 HC i) : I" ଠଠ a AHN i! i 2A AD 


¢ » } 


The above one is a letter dated 12th March, 1897 from Samanta Chandra Sekhar 
to his well wisher friend Prof. Jogesh Chandra Ray. Prof. Ray wrote three letters to 
Chandra Sekhar and did not get a reply to his astonishment. Chandra Sekhar in this letter 
gives his own reason for which he could not reply. One of his grand daughters died on the 
40th day of her birth, he himself was also suffering from oedema and excess of blood 
circulation in the right eye etc. some of the reasons for 1 is inability in replying the letter. 
In addition he also remaind engaged in attending to the astrological ritual (dharmashastric) 
consultations required by the people in general who came to hims in calculating the span 
of life of the Queen of Talcher as urgently required by ner. He also mentions that due 
to his non-acquaintance with the Deva-nagari script he got the proof-correction of the 
book done through his son and one Rajaballabh Mishra. He then answers in detail some 
of the technical questions on astronomy put by prof, Ray. In the end he expresses his 
gratitude to Prof. Ray who according to his theistic notion was engaged for the sake of 
prominence by Almighty God He then answers some more technica! questions on astronomy 
in the following letter dated 14th April, 1897 in Appendix—Cast P- 294. 


( Editor—Shri Dukhisyama Pattanayak }) 
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i 


NE ma 
ଛୁ ନଞ୍ଷ୍‌ ଏ iy 


eu ନ୍‌ ` ହମ? tre 2) nba § 


ବ୍ରରଲିତ ବୃତ୍ତ i 
ˆ ରରବକେସ୍‌ ସର୍କସ ବୁରେଖ୍ଗ୍ଟକର ରନ 
ସଇହୁପ ଏଡସଦୁସ୍ନ୍ସା୍େୟଳ ନଜର ବହ ବସର, 

ସ୍ତରର P. ର ଭତଙ୍ ।ବିଚ୍ତକୁ :ହଡ଼ିମାନକୁ 

L ହଗ୍ଦୁଚରୀଗୁଭ୍ଲ୍ସ୍‌" ଡ୍ଗ ହଲ \ 

ଷ୍କ: - > ଓ ଙଡଞୁରୁଧଲ୍‌: ନାଦବ  ଦଦୁରଲଦ 

| ନ ` ବରହତଦରସ୍ଭାରମ୍ଠଞଙଣଙ୍କ ' 


ଏ ଏ! 


oe 


poo ବ୍ର £ ଚଚଡଭୁ ଖା (କିରେ 


= ne A 
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ମଧବୟ୍ଦ୍‌ "“ CP 
ର ଆ 


ଳ୍ଡ mas, ନ୍‌ 


re PY was 
ଶ୍ବୃନକର୍‌ ଷର୍ୟୁଦ୍‌ 5 ଓ ଦିନନୁ ରବହୃଭକ RE CS. ସଖି ଦୃଥ୍ଷ୍ଖ ` 
Nl © ~~ 
Ge es ସୃସହଦଠୟ ସନ ` ଉଥଲ୍ଛର af to 
ସା? ଷର GC ନ୍କୁ q ଲିଳା ଦ୨ଖ୍ଠହୀ® ଦୁଳ୍ହାମ୍ୟ୍ଗ୍ I 
ଭା ସାଦର ସ୍ତ ନନ ତେ ଦୃତ ସଡ, 
ଜନ ଧଗାଷଂଷ୍କ ଦୃଭାଧ୍କୟ a * ତୟ କ୍ଦ୍୍ଜ୍‌ବୟା ଦୃ _ 


Ee ee a 


4 ହତ ଳି ଦୃ ପଦ ମ୍ଡ଼ଷ୍ଖ୍କଶୀ ର୍‌ in ର ସ୍କ MIN 

C a Cae { “ ଖ୍ଷ୍ 

ନ ଷ୍ଖଡ଼ ଡିଛ୍ବ୍ନ୍‌ ରହିବୁ ନ ଛଡ ବ୍ଧ କୁ ଳି 
€ LC 

ଦୃ -୬ଦଷ କୁ ଖସ 3 ପୂରା ଉକ୍ତ  ବୃଭଉ୍ୟ୍ଷଧ ନ, 5 ` 


=: 


ee: ୧ ଘାରହୁ ତଥ" 


ଷ୍ସଧୁଷ୍ୟଦୟ ଦୃୟିସୃୂମଚନଯ୍ହ ଓ ହଲ୍ଗ୍ତଯା ଭୁ ସୁ ଭ୍ତ ଶିବୁ ଚଶ୍ଗୁ ଶବ 
a 
MM £ ଯାଉ ଶୁଭ "ମା: ତନ୍ତ ଦବ ଦୁବ ଂ୭ଢ଼ #୦ ଭକ୍ତ 
ଆଉ ଷୁର୍‌ ' er ଘ ଡ ଭକ୍ତ କ୍ଷୁଦ୍ର 


GH GION ର \ A } 
i 


ee 


— 


ig 


NE Get a 
= 2 De Ir ese re ହି er pe 
Rr ey ier FP a ReaD ee Ps 
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a; 
I 2 7 
। ® a ୮) ao 4 . 
କୀ a: ବ୍ାସୁକ “ ( ମ୍ବୃଷଂ୭ ହ୍ନ (୧ ଦୁମ୍‌ ଛୁ ଜୁ ଛି ଛି, ପପ A 
୬ 


ଶାନ ଟ ଉ୍ୟିନଦୃମ୍ଡ ଷ୍‌ ନବୁଛ ବଚ ଛଉ ଞଙ୍ଲ ଶଣ୍ଟଦ୍ଟ ୬ ଏ 


~~ io ଡି & ରହ ନତ ତର୍‌“ 
ଅ୍ହୁଖୟ୍ବୟ ଥୟ ରଗ୍ଡତ ପନ ଓ ୟିବ SA 

ଥି NE) oe A 3 $ 

At 

= _ ` ? ଭୂମ୍ଵବଶ £ 

A; Pore QQ 

ମୁରାର୍‌ ୪ ୍ଦ୍ଷାଣ୍‌ #୦୪ ଶନି ମଦତ ଓ 4 ne ର୍ତୟ 

ଓଃ ଓ ମାକୁ ଖି RH se LU a 2 tat 

ଵଶ 


A 
ଜିନ୍‌ a YOM A MONG EE DS re 25 rene Prete a prams nd 
PR TE ରନ୍ଦ୍କ ୨ ହୁ: ae 


ମୃ୍ଞଦୟୟହକ୍ଲ + ` 


poten =p hemi = Suter “a see halite oi 
Seine FEC 1 ବୁରା ଭୁଳିଞିକ or PST C9 o> ore 
Los rem pean = gage PBR I Poff igony 
ef ant ea A ଏ ଶବୃଜଷୁକ ନ୍ୟଭସୁ 4 mn Ns rem Fete = eerste hi 


Le is TG SA oan HT gu o/# g¢୍‌ ete = axe 


qo to +51 lm rig = ହୁଲଃୁଶୁ? Pari Pr 
An — see tee = tr pf = fire ~ ୬ ଡାୟ୍ଂ 9H 
fe 7p tee — Pre = ES ED x of te 


= 4 4 fo —~ rrr, 
Prestinad Fre =r t99 a te je 6) Vang ରାତ 


Pr RE Ait TS ns Go ALE ees 


a2 ern ଚମ୍‌ ଓଚାନନ୍ୁ (' 
ଓଡି ଧ୍ରି ଖି 
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Remarkable correction of Slokas from 63 to 72 in IX Chapter of the Siddhanta Darpan: 


{ i ~ 
1 queer: ror Le ˆ ନ ଖରଡ ୭ 4 al Rh 
¢ a 


AA at ter 9 et anO oo Yann dng Bom ସବ ମର୍ଧ Ra 
ର me ଉନ in eo hoes ad p94 
. Vv . 


4 

ଭୟ : 

gE ie ନ । ig a a, 

; 

$ Hf PY Gr eq NLOA) ary 1 ସୁ ଠଣା AciGd 

5 

y Fan, AM NO go niods 4 Rag n na: Hou 7 4 
“ane here Asp Pr EB 

ented go i RAR Bee 


4S 

, 
cl 

ie 
i 


YY = 
£, 
OL 


ର Lube 


ra 


es ME: 
Le 


be ££ 
hi tard bo ibs 


F gr ¥ 


ESE nn Mt Sos ran 


ନ ae 
ର ° Pf APN NB fio 1 
to = pa mG aa forsmagenge 
ଓ rh an 
; on 2% on ip. 
୫ I ri ¢ "On fo moa en ” ର 4 
ଓ ଓ a ® 
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Correction of IX Prakash as suggested above. 


ସଷ୍ଠୀସଙ୍କ ୩ ସଏ୪୩ ୩ NGAGl+1 fs ସପ । 
faa qargnloaarTt cfg germ | ହଜି ॥ 


Tg Tfngad A ଷ୍ଷଦ ୧୩ଷଞସ ଅଝାଖ । 
ddolsfar fefacz fag ଖି ea fnfsruasfଙ ॥ ହ୪॥ 


free qu agg mae eaNaneacgcausT A 1 
a qt iorarafafsadearfeasmgaT a6zq mT Sey: | ହଥ୍‌ || 


GUPATICTTTSFAT Hl: I5RIGGT Tl 1 
3H: ଏଷ! ନୀ": ଏ #1ଓ: | ବୃହତ୍‌ ॥ 


HTIRAGT G1: GSH: CaqSGra-TT-IfE: TUT: | 
galfaa fafrueaqସgqftuasF ମା ପଡ ଙଞ୍ୀଙ: | ବ୍ଓ ॥ 


୪୩୩୮୩ ୩୩୩୮୩୮ ୧୩୮୯୦୩୮୨୩ ଆ fମଖ୍ଞତମମ । 
ଷଷଷଙ୍: ଶ୍‌ gpI SFT | 4 || 


aE neqnafseqdgemicsaneatgefeG I: ଆପ । 
fWଷାମୀଙ ପଏ: ଏଆଓସଷ୍୪ଆମୁର୍ ଥୋଏସଏ ଙୁଫ ଅଫ୍‌ ॥ ତବ୍‌ ॥ 


ଅଏ୩୩୮୩୩୮୩୯୮ଞଥଙଫ ଞ୍ୟସ ପମଅକଙଙ୍କେଟ ଏଥୁ । 
ଖୀ କଫ MTree frau Ng fagyd dd ll ଓo ll 


ଏରସ ଓମ ସି ୩ ଶଷ: ୧୪: ଆଖ୍‌ । 
ଆ ପୁ g ନୁର ଅଙ୩ଆ ଞ୍୍ ॥ ଓଡ଼ ॥ 


ଏ ମକ: ଆାନଆଥେଡି ଅହ ମା ଅସ ଫୁ ସଫ । 
arenrfohe t5paADFr AcSraAAEIT TG qf ସସ: ॥ ଓହ୍‌ ॥ 
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| A 
= Ce 
AG 


¥” 


(Pro La — A 


Lai 


ote! 


In this letter Samanta Chandra Sekhara wants that- nobody should publish ‘anv 
almanac based on his fine calculation without his prior permission. 
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କଳର ନୂ ଶହ ତଲର 
g ଶହ ଦ4ଏ ନାପ ର ae 
୨ ଉ୍ଷଛଛରଶି ଶ୍ଜଗ 


Appendix E 


ERE MESES a 
Me DS Ng ମସି "ନ୍ଙ 
a ANE 
mad eb a 
ମଧୁୟୟ୍‌ୟ nt “Wb 


ଶୃୁଖକର୍ବୃନହନସ୍ୱର୍‌ ons ହମରା ଏଚ୍‌ agora (* 
; ସ୍ର ମା୍ୱଖ୍୍‌ ମ୍ଝି: eH ମସ୍ମ୍ଥ୍କ ଶଏାଞ୍ହୁ (ବୁ ମ୍‌ 


କରୁମୁହୀସ୍ ସ୍ଥ ଗଧ ବଞ୍ହ୍ଞ୍ନୁ ଲାତ ୍ଥ୍ଟ ବୁ ne 


OH Lu TH os iy ସ୍ହ ain ATH ar uୀ Pa’ 7 


#5 କହୁଛ ୍ୟହଙୀୟ ମ୍ର୍ଞୀ ହୁଜ୍ଛା ଶା ଜ0ଞ୍‌୍ଶାନନାଃ pot Dsls 
$ 4ବ୍‌ଜହନ ନ୍କ "ବୁ ମମ 1 ଠୁ ଜୟ MTL hon 
aaa: Ao SNA aang, na ଷ୍ନ ପ୍ସ୍ଙ୍ଶ ଛୁଝିକନୁ ଓ 
ସ୍ୟାସାିମ୍ୟ କ୍ୟା କ ମାଛ ମ୍ବ ନ ଜବ୍‌ ଶୁଷସ୍ପିକ୍‌ Han ଉଣା ୫Fubiଶ A 
ସଡ ସାହୁଛହ୍ତୟଭ୍୍ଯ ୪ ରୁଛସମ୍‌ ` “a 
2 ର 
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. ଦୁ ଏ ଛୁ ଶ ଦ୍ଧ ଇନିଇସୟ ଲର୍‌ are, ୧୩ ବସ୍ଚସ୍ୟ୍ାବ _ 
qo gu ଖା୍ୟଓବ୍ଯତ ମକା ଦଭନ୍ଞବ୍ତ, 19: ଏ ଶୟ ଷ୍‌ଙ e] 
ନାହି ନ ନଧାଛାନନ୍ୁ ସଳା 1 ¢ ଥା ର CP ଖା BRST Rt 

IM 4 mi ater 1 ଜମନ୍ବକ ବୁ Yan ® ? EE I ଯବୁସଜବ୍୍ର୍ତତ କ୍‌ 


© ହା ହକ୍‌ dimotaat a An ଧିର ର୍ନ ବୁ ଧ୍ନ୍ଲ୍ଜନା ନ୍ଥ 
୨ରଣ ହା ମ୍ୟୟ ସ୍‌ ହଲ ମନ୍‌ ଶ୍ଧଜ୍ନ୍ଳର୍‌ 40 ଛା ରାନୁ | 
he Pr FO ଶ୍‌ \ of amsfont a AA nN: #1 mL ଖ୍ଣ୍ୱ “ Wa ଧି: ଦି I 
 ମ୍ଛୁଳକୁା ଉନ୍ମନୁ ଢାହୁଂ ତହ ବୁ 4 "ପ୍ଞରସ ଧ୍ ମମ aa 
 କକୁଂିଦ୍ନପ୍ଥିତର ଛଶୁମ୍ନନୁ ୭ଭରିନ୍ୟୀଞ୍‌ ୱ FF co 


‘Pp 


iA ୬ଖସ୍ନତା ଉପସ: ie HN ବନ୍ତ ବନି | 
ରଖ ଭ୍ୟତ£ ୍ଦ୍ୟ୍ଶ୍ନ: ପର୍ଦା" ଗଧକୁ ର୍ଣ FL ଦ୍‌ 


h ମଡୟ୍ତ erg? ବଣ୍ୟ କର୍ଷର CE) ଭନ 


We ; ଝି a ୩ ୭ CCR \ a Is ର A) ¥” 


$ oo ତ ବ୍‌ 
a ® AL aca 


Pe? 


aD ସହଜ ବାପୁ 
ର ବା ।ମାଳଦରୁ gr sO AAA 
ନା a a: 


is 


9 ର ର : 


af 
UC 


pa 


5 Asa a et PN a: Das ଣ୍‌ 
ଡ଼ ୁଦି ତ" 14 ଉମା ନ୍‌ no a Pa ବୁକ AD aa ଶା 5 
a — amas Saati 
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ae pases een SONG EPO A rt 5 ¥ 
srg 
| : SE IRs Pr er 
, 5: 
SF 4 “ 
Te I 
G8 qe <? ଝୁ 3 
ବୃ Ha Fa . 
. HPS i qi fi 
< < ie J 
meal BR 5 4 
, RO HH ¥ ¢ 
‘ ¥ NE a iS 
| ope, f es ; oe : Ss 
Eg ~ i a 
I a i - iz : 
fe = rod ନମ 
p- Ms 5 ଛି PP 
Be ea ଦବ rt 8 We 
ee ର 
a des ନ 2° 


୨ କ୍‌ 
. 6 qe; < i} 
a i ନ rire 


44 ¥ 2 ^ a _ mot hi ~~? 4 
MP "୮ WH | ୭A £] ¥ £ Fo dc 
5 f A . 1 Nn AZ 4 { " 2 


oA 


i a a ute ର tig nm aj 2p 


=e 
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: Re Se rR a ER Reg i AEP UE? £0 Pr i a 3 
| Rt | | 
ihe ] 

iG 
ଏ 
| Ee MMP a LN fA A nr 
| ® 4 3D Vs 

re! i: tio $ 
i Cn 

i gO Girt ugh ହଥ୍‌ 8 Fa 
F SE 3; 3 I 
= ଶ୍‌ FO gt ies i 
FE | 
EF 
— + 
i | 
| rr Se oe Se Pe ss ep Pe ce yp = AE a | 


in the above letter dated 24th July, 1899 addressed to Babu Jogesh Chandra Ray, 
Professor of Science for Cotlege-School, Mm. Samanta Chandra Sekhara likes to get 
the Siddhanta Darpana and almanac calculated on the same, registered. He also likes 
to know in particular the number of copies of the Siddhanta Darpana printed, He 
wants to sell the book at a price of Rs. 2 each with a profit of Rs. 100/- in all. 
1f the books are not sold, then he likes to distribute them to diserving persons in the lire. 


[ EDITOR] 
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|. $ଉସ୍ଲ୍‌ଞ୍ମ୍ନ୍୍୍‌ଡ  ଞାନଣ୍‌ଟ ସରୁ ମନ 
ଏସ୍୩ସୁକିତକ ଠରଜ୍ରୁଃ - ? ସ୍ୟ ଠକ? 
ମ୍ରୁ୍ୟ୍‌) 
ବିଧ୍ୟବଷ୍ଷ ନଲ୍ାଣ୍ଛ ଜସ୍ଚବ୍ୟଞ୍ରକବ୍ରାଦନତ୍ର୍‌ ଖ୍ୟପ ତବସୁ୍‌ 
ମ୍ମବୁ ସୁଝା୩ଶାରଙ୍ଵନରି ହୁଚନୁୟି ଡ୍ଲ୍ତଗ୍ସ୍ସୃ ୬ ପୁହଚୟ୍ 
ଚମ୍ୟଘ୍ନ ଶଳା ମାକ ସ୍ଖ୍ାସ୍ଚ୍ୟ ମଛକନ୍ର/ ଥଲ କୃ ସ୍ର ନଧର୍‌ଭହ 
As ଲ୍ଲ 5 “ବୃଚସ୍ୟବଦଦୃକର୍ସଷ୍ସ୍ରଦୁଟନଗ୍ୟରଗ୍‌ ମନନ / 
ଞ୍‌ୱ୍‌ୱ,କ 'ସ୍ଞସ୍କଂ ସ୍ଭକଞ୍ ଗଧ କବକ ଗର୍‌ କକ୍ଲ୍ M୩ 
ରଦ୍କ୍ଞ୍‌ ଶ୍ଭସ୍ଭତର୍ଟର୍‌। ନୟ ହହିକଦୁର୍‌ ଜଚଚବୃଭ  ଚରୁହଲସ୍ୱ୍ୁର୍‌ ୬ 
ଚନ୍ଞଛଷରୂଟଚ୍ନଦୁକତ ଞ୍ବଭଃଣ } କସ୍ଠୟା ଲକଳଣ୍ରରର୍‌ - ଲହ 
"  ଏନସକନଲ୍ନତସତ୍। ନର୍‌ ମନୃମ୍କବୃ୍ଲି ବି ସୁଦ ଶାନ୍ତ ହ୍ଦ୍‌ ee 
ˆ ଠଡକିଦ୍୍‌କସ୍ପମସିରପ 0 KORDA 4 
"ସୂଣ୍ଡତ ମୟବୁଚୃଝ୍ନଦନାଲ ରରିତରଝ୍ିଲ୍ୟର ନହିକର୍ଷ୍ଛକସୁର୍ର୍‌ 
କଂ ୨୦1 ର 4: ¦ ¬ ବଗ୍‌ ସ୍ୱସ୍ବୃଦରକର୍ତରୟରକ୍୍‌ ନସ 
a ବିସ୍ବ ଖତ 


“%p $4 — 


: a ନତ 
¥ ଓଡ i a 


74 


A + 3 ୧ର ସୁ ¬ Ti a n 


In this letter dated 5th July, 1899, $amanta insists on due registration of the almanac 
and exoressas his inability t9 go to Cuttack because of his illness. f Editor ] 
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<A ଖା nan 
: rrr ic 


ମୟ“ 
ମଡ୍‌ 


gma nee a amgନ re orm 009M 4 - 

Z: „ ୫ ଶସ୍‌ ଣୁସଫନୃଶ୍ୟ AAI ae 4H as ra 
Ruble ML 29 ng SN nt as A er Run 
ea ୫ LAA “i oPMa a G PAN “us ie 

ମହୁ ଫା ସepap i GC FA ae R eg Rien / 
FRA ane ର nog ie re aN 
iO, Gv mA 69 ଏର no Jain etn ହନ 
PNM 4s hf nnn 4: ର Ae CalE a Fog ger 
Ago Ch pes my nq Hea 4 bret 
ା Chgonrle apn ଷ୍ଠ an haze i 
dem ag ee ciren mq ea ୫୪ ଜଳଣ୍: aM - 
ନା RUAN Gr: ICAI ୬ 
W 44mg Nog 9043 gare gp ¥ 
ଣ୍‌ ଷଞ୍ୟ୍ମନଏ୍‌ 4 କିଛ ନନ iY 591 UM Fon ନ ` 
ନ 2 ଏ ନୂଲ୍ଲ Me AM mma Aen € 
AP ଜ୍ଞ et ˆ ଲ୍ଲ aan ଶୁନ୍ଜ ଏ oR es 
୮ era iets ଖଳ ସକ —— mu: Hes egg BF 
mat agg 4 PAng er msi Ae pg Arveney = | 
a ଅନୁଜ “ ee Are 
mr = ର ata: ah ee a 
୬ TE 


A letter reflecting Samanta’s dissatisfaction over a student. 
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_ 4] ନ୍‌୍ଣଂ ଶଵ୍ୃୀଙ୍ଡରଂ 
ଵଦଜ୍ନ୍ ନା ଖା ମନ ° 


‘ ନ ° 
4¢ ମଦଦ ଏଚ ମୁହାଣ ଚନ ¦ ନ Ona TILOA@) ମଞ୍ଚଳଜଧ୍ଞ୍ହଁଥ ¬ 
Fp] aE i 
ନୁହ ନ ନଜ ତକ ସମୃ ନ୍ସୁବାତାଲ୍ଷୂଶି ମୁ 4ନନ୍ୱୂ ମ୍‌ ବଷ ଓ 
~ ` 4 N 
HAA Gy ONY ANGEL AIG Maa RNa 
ଏomନ୍‌ଞ ସ୍ପ 4 ଏ DNA 4? i ଶବ . , 
¥ A 
4 40 ଛୁ] ଏ୍ୟଚଳ ଛୁ ତ ର ଛା fof geo PAA A sh Re 
4ଦୁଷନ୍‌ qa wo woo Aha 4 ଲ୍ଞଷୃଛ୍ ଶାନ୍ତ: wh fo ABT (4 ng Age 
 ାଖ୍କୁମୟ ନ୍ତ oA a2 ¢ vv oget Di a୭ ନତ mR QAP My 
&୨. ବା 41 ନ୍‌ ବୁନା san ନୀ କାମ ଣ୍ନସନୀ ଶା 4 ମଧ" ଏ ଅମ? $ hey 
D pat L @ 
ଆର୍ଥକ ସଜନା ଫା ହୁଏ @ ବୃ +4 ଅବିନଣରୁନ୍‌ ୧ ନ୍‌ ଅଶ୍ଞ୍As i 


HNC EN RY Nନ୍‌ ନ୍‌ ୩ Bin aan ନ tS ହୂ ନିଜ: Pa idle ka 


ବ୍ୟ a ବିଜ୍ଞ ସୟଦ ଏପ ସି ୍ନ୍୍ନ 


ଞ୍ଙଖମ୍ନି ଲୌ ୍ନିବାର୍ାଧିଜୟର୍ ଖନନ ହୁ କୀ ଏ 4ସ୍‌ଏ୍ ସ୍ୟ BLE 

Aqeeni pit WA AG meogeege: 4745 ଭର୍‌ ମକାହିନ୍ର୍ନ୍ୁଜଂ yd ng £ 

CE Mb) 4⁄୩ ଧୁବନ୍ପାବବ୍ଏ୍ୱ୍ୱ ଖମ୍ବ 4ଦ Hi 
4M UA we og ଜନତା LAA ana arte pr 


a 


9 ଛୁ ସାନ୍‌ =: ୭୍ମା୬ବଵ $ 9 ଛା 3 HMA Fa Paget “° 


- 9 . 4 ( ˆ * 
- “ଏଡା ନ୍ଶଡୁ nf ାଷ୍ୱଂନ “ନଦି ନ୍ତି ନ Ney ନୃ PAN A eau revo a rrsepasens 


{¢ ଞ୍ଷ HC 4°] ୩9 puog ନୃଝବାଙାନ୍ୟନାସ pga a Praag aya 


4 “airy 


re Rn eo s)4 "୨ Ne CM righ ବୁ ବର କା Se ?. h 
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L y= PR a pire F, a = | 
£ B TC Ns , te Hee 
[a sO CP SMT. ot ards ± rt Re A Fk Lo die > - ] 


Mm. Samanta Chandra Sekhara as a scholar replied in Sanskrit verses to Mm. Sudhakara 
Dwivedi, the veteran Professor of Astronomy of Kashi Viswa Vidyalaya & the author 
of the ‘Ganaka Tarangini’. 


AY 2 TATA I 
ଖ୍ଞ୍ମ 
ସଂ YqfTAT RT: $6 ହୁଦ୍‌ 
ମସା ସସମ ଏସ: gure tfgafଙa: । 
ଷସୀଫ ସୀହତଙାସ ୨ଫଆର ଷମ୍ାଷସ: ॥ ହୁ ॥ 
fag uara CfTIFAFB | 
qed a uff TEN HTTST | 3 
afar ETAT: qua FIT | 
ଷୀାସଖଷ୍ୟଙୀ IMA Ts 5ST: | 3 ॥ 
ମ୍ମୀୀଷ୍ସମ୍ୀଣୀଙଫ ପସ ଅଫି: । 
୧୩ aଙg୍ଷଧୀସପ: ୩୯୩୩୩୩୮୮ ଷ୍‌ ॥ ୪ ॥ 
sratgdrfsqacf:q vexv°° freaecTtT Jhezsresi୍‌ । 
afar naee Tuas : 4 
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frantars: aoa SgGplqeBd: | 

n)ciqercqfas gata anor aon  ହ୍ ॥ 

alameaataalaaraleqdralt | 

AAT SIGIFI AFIT] FH SI 

ataaltg AT: Sef qazTltaaT | 

cqqqeIe e4fafgrca HiT WEST: | CNM 

NAGAI: pra HTN ଅମ । 

ଶୋକ 4gମ ଗୁମା ଓଡିବ୍‌ ଅଞମ: ॥ ଏ ॥ 

fagt ver: sfafugratg wre TfraTd | 

HITT TaIlAacrIoehpgeadlaT: | tol 

ncaa fas Area: | 

qualia Gaara faereiafaafo: fl g9 ll 

ସଡ faୟraqqaTgUT ପଞ ଝଞ ଜ୍ଞ । 

gauge faggud fee gfuat | ୧8 ॥ 

merle ara aT faaraTgT orien: | 

SggIg-UA0: yal: mr gfa HF wha: 1 g3 

ad: fagrasalt: ssa uA:' 1 

fa MICg7aIT nN FHIT NTT: | ୪ ॥ 

fantasy are: qସଷର: । 

faiauanaa daeafen feat faut | 94 ॥ 

aA pearfaarcarat faaa ugly fread 4 

at wm faqasqgref: $4 ଏ: ॥ ହହ୍‌ ॥ 

Ff rsraaralfa argiseTisaaT a: 

ad ୩7:4 ୟୁ ଅଙ୍‌ ୪୩୮୨୮: ମୀ: ॥ ଓ ॥| 

afe mitTeaT: vce gif. tp HEAT: | 

ପସ M୩୩୩୩ ସଙ ୮ ଞଙ ॥ ୧. ॥ 

qreqarafagTsaqeT Hepat | 

ସଖା ସସ: ଷ୍‌ ଷୀଙାନଏସା: ॥ ହୁଏ ॥ 

ଧୁଆ ଧୁଆ: ୩ feafGସାମୁଞଫ୮ ଝଏ୩ ସ୍ମଫ: । 

ଲୋ ସୟ କଙ44 ଆ ସାର ଅଙ୍ଧସଙ: | 3 ତ ॥ 
୪ଫfgସାମ ସ୍ସ ମମ ଧୀ କମ ggq: || 
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La re Ter Er EEE 
po 
‘ ¢ 
an (ଲୀ ! ନ AY 
4 7» PE 4 ¬” ବଂଧ୍‌ * y | N i 
j “i ଲା 5୧ vga 


42 Ah 4 7 4 i: qa ଧା ଏ ବୁ୍ୱ 3 ଏ “ପ୍‌ Rees: ଝଡ 
ଏ Fen ued Te EE ୍ 
i ହ୍ୟ ର CG ୨ br HOD: ଏ poy ହଲ 7 
CO "ହ୍‌ ait re Fe 
ve EE 4 ୍ oo ନ Ee Hoa କନ Go ନ 
ର i} ନ ମେ ନଦ ଛୁ ଥୀ A 


Ss err - 
i og 5 


ଧ as 8 ଡନର ଜଲ aA ଉନ ଭ୍ହଠ a M 


bo ¥ 5 
i th a Fo : ଡି Me ନ୍‌ 
: ae: 4 ନୁ iE 54 AEE Aun 4 ନ Ee 


3 ନ A a 


ର ba 
<} ¢ i ‘¢ 4 ® Os 
i Het 
ଏ 


A letter requesting for a few copies of the ‘Siddhanta Darpana'. 
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Ll 
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4 
ଧୁ 


BAG 


CD cE 


| ଏଇଟି 


\ 


- 


i 
EH 


Hs 


a 


rt: 
AL 


EAE 
aan 
2 


ଚା 


F 
FE 


HR 


Ne 


> 


- 


Fr jed 


Fi 


< 


<1 


HEL 


$ 
+g 
BY 

A 
EE 
¥ - 


i 


ନ 


ହା 
Fes | 


ପା 
¥ 


HG 


244 


a 


“| NE 2 1 SNe he Liban wel dd NG 
ir der to Ab eed miei sess pec oe A pp 0 FE oO Nene 4 0rote Wed ? 


The letter to Pt. Rudranarayan Jyotirbhusana of Purusottampur (Station—Nandigram), (Dist.) Medinipur 
reveals that the Siddhanta Darpana was printed at Calcutta with the financial assistance of the 


King of Athamallick (Orissa). 
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wd SL Rr SM EY EO Sa oP AE CE re rer ree ee 
SS eee ee re ae] 
24 FE : 4? = ¥ — - a > 7 
- XK i i ET RE H 
i F - "i Pe | 
YES 1 $ 
N 44 avi rs ¥ rs ort ¥ 
' Yo cE 
No 4 \ A : 
ph; =# i 
a Pot ints4 


4 H i ¢ ET Y 
Ee li ଏ } 4 
4 4 f ¥ . j ie” 4 i” i ; ଂ a ® & ® a; 2 1 A f 
A t £ r* 4 “ a 
i £ 4 % ‘ pr pS é 
is 4 as Ee ae 4 PDN TE SN [P49 gis A 
fa 4 4 i Wa p ହି p 
a \ ( 14 > A t- at 4 ChE Hh #4 AEM ss Tava 
— ¢ ଶହ ¥ ¥: 5 ¥ ଆ ଉଡ A ot tore eo E+ 


a: No pp AiG 2 4 4: ପାନ a > ନହ୍gop 3 ୨ର୍ମ୍‌ AL AA 
ALAR og To gs Maga A - 
” 3 ¢ 4; 


= 


ମୃ a ବ୍ଲ ଖମ୍ୱମ) ର? 4D ae 


i ରସା = se ଆବଶ 
Co eA, ଧୀ ମୀ temo - 


a g ବୁ oven a 


a a ଧୁମ୍ର Fons g © ନ Fro i a 
i 32 4 tearm i ଖ୍‌ Og: ନ - Fr joa 
Se aae2 ANS eng a 

pe ଟ୍‌ କି a gio foo ^ ଓୟ୍ଠ୍ୟତଙୁ 

FS ug Bs 484g . ହା ଡୁଡମରଛନୁ ପମ୍‌ 6 ଶୀ 

a oe ନ) TD A ଦ୍ମନ ନ 
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ଶିର ୍ାଞଛଶନ୍‌ ଆମ ୍ୱ୍‌ 
br ଖ୍‌ ସୟ ଏ i ନମ୍ବର aomgD. 
ଣି ପୁ 44? ଛି £ ୦ଣ୍ଣ୍‌ ona 4 A enh A 
¢ oe #1 ea a1 ଠୁଵରଳ 9 ଠ? Bsa s ag — 

: £ 1ଥ୍‌ଣ) (ଢ଼ T AA AY ans a or Bz 
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Some important corrections for the Siddhanta Darpina suggested by 
Mm. Samanta Chandra Sekhar in his letter dated the 1Cth April, 1900. 
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This letter reveals that some portion of the manuscript was prepared by the author's 
eldest son Pitabasa, who was not conversant in astronomy. 
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In this letter the author asks Prof. J. C. Ray to present a copy to pi Tripathy 
astrologer of Mayurbhanj State and requests to send 5 copies of the S for his 
personal use. 

Digitized by srujanika@ gmail.com 


316 
Appendix—O 


Rabe A 6 Pr ea 
oD ଖା pig fot 


Pa YF ge ସନ AOA ସ୍ର 
ନ n 94 jose ne HE AE: ee । 
Pe ଟର ନଳି ro 
SE Mam! 
- ` ନଲୁଣୀଳ ନୟ ନ୍କଣ୍‌ ୭୬ କହା ରୁ ] ସଃ eS 
2 rr or 
ନ! ଵାସ) | “8 Nos n ga ଟ୍ଦ୍ୟ $ 
 ବନଜ୍ନତଶଞ୍ଭନ 9 ଛୁ ନାସୁତମ୍ୟନ୍ 0 ନୁ ¬ 
AA sa dr org 
62 Mme Pe gaara a =—_5 | 
ern b on he ea ଠୁଶ 


ମିଳନ ହ ଣୁ ବ ଛି । ` ୦ ଖ୍‌ Qs BA 


pa rote ଣ୍ଠ Fmd ନ 


2 


BN; eres ue 24 ୭୬ ତ୍‌ ' ର 


it -s 
ହାସ Aipef 4 ha ey Bd us ପିନ୍ଧ 


¢ “4 
4 


oF NG 4 p a 


Digitized by srujanika@gmail.com 


317 


TOTP TM NE 1 


— 


Digitized by srujanika@gmail.com 


318 


ଚୟ ଶଵ ବଢ ଷନହୁର। PY ୃଥ୍‌"ର୍ଣିଣ୍‌ 


Taam #A CI ee ନ ot 
/ ଦ୍ଲ୍ୱ C7” 4 A 


ନା ଯୁ ନି ମୀ ନନ ଲ୍‌ ଠୁ ) ଶ୍‌ ହତ କୁ 
< * ଓ 


ଠ୍୍‌ ଚନ ସବୁତ ` ho ) ସଣ୍4୍ ମୁ @-, 
୬ Bb ) ୭ AA a 2 4 ତ୍ର a ଜଲ୍‌ 


"` 


{A ମଚ ୍ mit GOOG AMD At nnp 


ଶି ନ i AL ଣୁ 4 a 1 4 A 


ଏ 6 © ——- ଚମ ¢ £ 
A ace he: ସ୍ର 


୮4 


is A ସୃମ୍ୟଉୁଙ୍‌ 4 Al 4 La 


ଏ ଏ 


In this letter dated 19th December 1901, the Author requests Prof. }. C. Ray 
to send his calculation of Solar eclipse in advance with the presentation of his 
book the Siddhanta Darpana to His Excellency Edward-V!I for appreciation of 
his merit. His advance calculations of Lunar eclipses on 22nd April, 1902 (Tuesday), 
17th October, 1902 (Thursday) and 11th April, 1903 (Saturday) and Solar eclipse 
on 31st Dctober, 1902 (Friday) are in Appendix—P. 
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The spectacle, the stylus & the palm-leaf manuscript cf the 
‘Naisadha’ used by late Mm. Samanta Changra Sekhara. 


Swords The ‘Maana-Yantra’ or the meas!ring Stick 
of Kshatriya Samanta Chandra Sekhara used for calculatingithe planetarydongitudes 
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The ‘Sun-dial’ prepared by Mm. Samanta Chandra Sekhara. 
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